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Surgeon  Extraordinary  to  His 
Majejly,  Surgeon  General  to  the 
Army^  6cc. 

S  IRj 

As  foon  as  I  refolved  to  prepare 
a  Thefis,  the  Vitality  of  the  Blood 
was  the  fubjed:  moft  forcibly  im- 
preffed  on  my  mind  for  that  pur- 
pofe;  but  at  that  time  it  had  fcarcely 
entered  my  imagination  that  I  fhould 
ever  have  an  opportunity  of  feeing 
or  knowing  the  celebrated  author  of 
that  opinion  perfonally. 

But  ever  iGince  I  commenced  the 

ftudy 


[  "  ] 

ftudy  of  medicine,  my  intentions 
have  beeil  to  fet  fucli  an  eminent 
pattern  before  my  eyes,  and  to  en- 
deavour'to  foHov7,  though  at  a 
great  diftance,  fuch  a  praife-worthy 
exam.ple ;  and  whenever  I  deter- 
mined to  publifh,  in  its  prefent 
form,  the  follow^ing  little  Effay,  I 
refolved,  and  I  think  with  pra- 
priety,  to  lay  it  before  you,  to 
"wllom  1  owe  the  firft  and  lead- 
iilg'  principles  thereof ;  fenfible  at 
the  fame  time,  that  ilo  dedication 
whatever  can  add  to  your  fame,  it 
ftands  on  a  much  more  ftable  foun- 
dation. 

I  am  alfo  well  convinced,  that  I 
never  could  fubmit  this  juvenile 

per- 


C  ] 

performance  to  a  more  capable  or 
more  impartial  judge ;  and  where- 
ever  I  have  been  led  into  any  error 
or  miftake,  (for  miftakes,  no  doubt, 
there  are)  I  fhail  be  happy  to  be 
correded  ;  and  where  it  may  appear 
I  have  followed  the  right  path,  if 
it  merits  your  approbation,  it  will 
give  the  utmoft  pleafure  to, 

S  IR, 

Your  moft  obedient, 
Moft  humble, 

And  devoted  fervant, 

JAMES  CORRIE. 

LONDON,  MAY  25,  1791. 
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In  compofing  the  following  effay  I  had 
feveral  incitements ;  but  difappointed  in 
fome  of  them,  I  have,  with  the  advice  of  a 
'few  friends,  ventured  to  lay  my  thoughts 
on  this  fubje£l  before  the  public  in  the 
prefent  form ;  not  fappofing  that  much 
new  matter  will  be  found  therein,  but  that 
the  attention  of  men  of  learning  and  ex- 
perience, may  be  drawn  to  a  fubje^t  unde- 
fervedly  buried  in  oblivion  ;  for  while  it 
was  univerfally  allowed  that  the  animal 
machine,  although  acknowledging  the  in- 
fluence of  the  common  laws  of  matter, 
was  governed  by  a  principle  peculiar  to 

B  life, 
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life,  yet  this  principle  was  never  till  lately 
fuppofed  a  property  of  the  blood  of  ani- 
mals :  for  although  in  the  works  of  the 
immortal  Harvey,  we  find  fome  loofe  hints 
which  may  lead  to  the  conclufion,  that  he 
fuppofed  the  blood  of  animals  poffefled  of  a 
living  power,  yet  the  dodrine,  it  would 
feem,  had  made  few  converts,  and  was,  I 
may  fay,  entirely  difcarded,  till  that  truly 
able  philofopher  Mr.  John  Hunter  of  Lon- 
don, called  the  attention  of  phyficians  to  it 
not  many  years  ago ;  fmce  which,  fome 
have  laboured  not  a  little  to  combat  the 
opinion,  while  another  as  ftrenuoufly  de- 
fends it,  even  from  facred  writ. 

How  far  my  experiments  and  reafoning 
corroborate  the  opinion,  does  not  become 
me  to  judge ;  with  diffidence  I  prefent 
them  to  the  public,  and  claim  that  indul- 
gence which  is  due  to  a  very  young  man. 

As  moil  of  the  experiments  were  un- 
avoidably made  on  a  fmall  fcale,  tlie  re- 
fult  may,  in  many  cafes,  when  repeated  on 
a  larger,  be  fomewhat  different ;  yet  I  pre- 
fume  they  will  be  found  fufiiciently  accu» 
rate  for  afcertaining  the  end  I  had  in  view. 
No  doubt  inaccuracies  may  have  crept  in, 

and 
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and  that  either  from  accident,  or  my  think- 
ing I  favv  that  which  I  vvifhed  to  fee ; 
which  laft  is  often  the  cafe  with  thofe  who 
feel  a  warm  afFeilion  for  a  child  of  their 
own  fancy. 

In  feveral  places  I  have  purpofely  avoid- 
ed recommending  pradices  which  refult  as 
a  confequence  of  the  doctrine  inculcated; 
leaving  that  to  men  of  greater  experience 
and  depth  of  judgement ;  and  upon  the 
whole,  although  we  have  failed  of  produc- 
ing a  clear  convidtion,  yet  from  the  colli- 
fion  of  fa£ts,  fparks  I  hope  are  thrown 
out  fufficient  to  fhew  a  future  adventurer 
his  way. 

Having  neceffarily,  as  I  think,  premifed 
this  much,  I  proceed  to  ftate  the  order  in 
which  I  mean  to  treat  of  this  fubje6l ;  and 
that  which  at  prefent  appears  to  me  the 
beft  will  be : 

I  ft.  To  fhew  that  fluids,  as  well  as 
folids,  can  admit  of  animation, 

2d.  To  define  what  I  underftand  by  the 
animation  or  life  of  the  blood. 

3d.  To  prove  that,  in  the  fenfe  adopted, 
life  exifts  in  the  blood. 
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4th.  And  laftly,  endeavour  to  determine 
the  foiirce  from  whence  the  blood  derives 
its  life. 

To  prove  the  firft  pofition,  naturally  oc- 
curred as  the  firft  ftep  of  this  enquiry ; 
{ince  fome  have  taken  upon  them  to  aflert, 
that  in  even  the  nature  of  things,  blood 
cannot  be  alive  ;  becaufe,  being  fluid,  it 
does  not  admit  of  organization ;  life,  as 
they  fay,  confifting  in  the  performing  of 
certain  functions  of  an  aftive  kind  ;  and 
for  the  performance  of  thefe  functions,  or- 
ganization they  view  as  abfolutely  necef- 
fary  *. 

In  a  different  light,  however,  it  appears  to 
me ;  for  the  only  real  difference  betwixt  a 
folid  and  a  fluid  feems  to  confift,  in  the  par- 
ticles of  the  latter  being  more  moveable  the 
one  upon  the  other;  we  are  alfo  accuf- 

tomed  to  view  different  bodies  in  both 
ftates,  and  from  thefe  alone,  may  we  not 
aflEirm,  "  that  there  is  not  a  more  intimate 
"  conne6lion  between  life  and  a  folid,  than 
M  life  and  a  fluid." 


*  Dr.  Hendy's  EfTay  on  Glandular  Secretion,  p.  70. 

To 
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To  confirm  that,  however,  we  can  go 
farther,  and  as  thi  works  of  nature  are 
very  obfcure,  T  do  not  fee  why  a  certain 
obfcure  organization  may  not  fubfift  in  the 
blood  of  animals,  that  does  not  come  with- 
in the  reach  of  the  evidence  of  our  fenfes, 
and  even  although  in  that  ftate,  not  the 
lefs  real ;  for  would  any  perfon  take  upon 
them  to  deny,  the  organization  of  the  em- 
bryo, in  its  early  flate,  becaufe  it  is  not  ob- 
vious to  our  fenfes. 

Farther  it  appears  to  me,  that  what  Dr. 
Hendy  defines  life  to  be,  is  only  a  confe- 
quence  of  life,  conjoined  with  a  certain  or- 
ganization, and  that  from  either  a  want  of 
organization,  or  difference  thereof,  the  ef- 
feds  this  life  '  (hew,  a^ted  upon  by  the 
fame  caufe  will  be  different ;  and  therefore 
although  we  do  not  find  the  fame  pheno- 
mena follow,  from  the  fame  caufe  adling 
upon  mufcular  fibre  and  blood,  we  are  not 
at  liberty  to  fuppofe  the  blood  dead,  fince 
different  phenomena  evidently  refult,  from 
the  fame  flimulus  ailing  upon  evidently 
organifed  living  matter. 

But  although  different  phenomena  re- 
fult, from   the  application  of  the  fame 

caufe 
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caiife  to  organifed  living  matter,  yet  one 
general  law  afFe£ling  all  living  bodies  is, 
that  they  have  a  tendency  to  refift  the  ac- 
tion of  thofe  bodies  which  threaten  their 
deftru6lion.  This  is  undoubtedly  the  ef- 
fed:  of  life  in  every  cafe  ;  and  hence,  if  we 
can  find  an  animal  fubftance  devoid  of  ap- 
parent organization,  poflefl'ed  of  fuch  a 
power,  we  are  irrefiflibly  led  to  infer,  that 
the  blood  may,  for  any  thing  we  know  to 
the  contrary,  be  pofleffed  of  life. 

That  there  are  animal  fubftances,  de- 
void both  of  apparent  organization  an 3 
ipontaneous  motion,  poflbffed  of  a  power 
of  refifting  the  aftion  of  hurtful  bodies, 
every  one  will  be  perfe«5lly  convinced  of, 
when  he  confiders  even  the  phenomena  of 
incubation. 

Experiments  have  fhewn  that  the  egg, 
which -comes  undoubtedly  under  the  de- 
fcription,  is  poflefled  of  a  conliderable 
power,,  both  of  refifting  heat,  cold,  and 
putrefaftion,  and  that  too  in  a  degree  no- 
thing inferior  to  many  of  the  lefs-perfe<^l 
animals. 

To  prove  the  firfl  part  of  this  aflertion, 

that 
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that  the  egg,  although  deprived  of  vi{ibl6' 
organization  and  fpontaneous  motion,  is 
capable  of  refifting,  for  a  length  of  time, 
heat,  we  have  only  to  mention  what  happens 
during  the  procefs  of  incubation,  where  in 
that  of  the  hen,  it  is  fituated  in  a  heat  of 
103  deg.  F.  fcale  for  three  weeks,  and  in 
the  fame  heat  in  the  ducks  for  four ;  yet 
the  yolk,  which  is  not  diminifhed,  is-  al- 
ways perfedbly  fweet  to  the  very  laft ;  alfo 
that  part  of  the  albumen  which  is  not  ex- 
pended on  the  growth  of  the  animal,  fome 
days  before  hatching  is  alfo  perfeflly  fweet. 
But  if  the  egg  is  not  hatched,  it  becomes 
as  certainly  putrid,  in  very  near  the  fame 
time,  as  any  other  dead  animal  matter. 

But  eggs  ftand  more  diredt  proofs  of  a 
living  principle,  by  refi fling  of  cold,  the 
fecond  aflertion.  Various  experiments  of 
Mr.  Hunter's  confirm  this  *  ;  all  of  w^hich 
I  have  had  the  curiofity  to  repeat,  and 
found  to  correfpond  fo,  that  I  could  eafily 
account  for  all  the  difference,  which  was 
fmall,  from  a  difference  in  the  thermo- 
meter.   For  a  full  account  of  them,  1  refer 

*  Hunter's  Animal  Oeconomy,  p.  lo6. 

to 
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to  Mr.  Hunter's  work  itfelf :  here  I  will 
barely  mention,  that  from  them  we  find, 
that  by  freezing  an  egg,  thawing  it,  and 
then  placing  it  in  a  cold  about  (O)  (being 
that  temperatvu-e  in  which  it  was  formerly 
frozen)  along  with  another  new-laid  egg, 
we  find  that  the  former  freezes  nearly  ten 
minutes  fooner  than  the  latter. 

We  alfo  find  that  an  egg  froze,  in  an  at- 
mofpheie  flu6luating  between  15®  and  17° 
deg.  above  (O)  then  thawed  and  expofed  in 
an  atmofphere  below  freezing,  yet  nearly 
ten  degrees  warmer  than  that  in  which  it 
was  formerly  froze,  will  freeze  in  one 
half  the  time  it  did  before. 

And  finally  we  find,  that  when  an  egg, 
which  has  been  once  frozen  and  thawed 
again,  and  a  new-laid  egg,  are  put  into  a. 
cold  at  or  about  15°  above  (O),  that  the 
thawed  one  foon  comes  to  32°,  begins  to 
fwell  and  congeal  ;  while  the  frefh  one 
fufFers  its  heat  to  be  diminifhed  to  even  29* 
or  30°,  and  remains  in  that  ftate  for  nearly 
twenty  minutes  ;  after  which  it  fuddenly 
rifes  to  32°,  the  freezing  point,  and  begins 
to  fwell  and  congeal. 

That 
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That  thefe  few  fimple  experiments  prove 
our  pofition  cannot  but  be  obvious  to  every 
obferver  ;  for  unlefs  there  were  attached  to 
the  fluids  of  the  egg  a  principle  of  life, 
how  could  it  refifl:  the  action  of  fuch  a  heat 
for  fo  long  a  time,  as,  during  the  procefs 
of  incubation,  this  propei;:ty  being  only 
peculiar  to  living  bodies  ;  for  when  this 
principle  is  deflroyed  in  the  egg,  and  fitu- 
ated  under  fimilar  circumftances,  it  becomes 
putrid  nearly  as  foon  as  any  other  dead 
animal  matter  ;  and  why  not  as  foon  as 
other  dead  animal  matter,  is,  perhaps, 
Qwing  to  the  lefs  free  aftion  of  the  air.  The 
Other  three  fets  of  experiments  taken  con- 
jundly,  prove  that  cold,  when  applied  in. 
certain  degrees  to  eggs,  has  a  power  of 
deftroying  fome  principle  which  has  a  ten- 
dency to  refift  the_  a6lion  of  faid  cold  ! 
hence  life ;  for  after  its  deftru£lion  by  a. 
freezing  procefs,  they  no  longer  refift  the^ 
cold,  but  freeze  in  one  half  the  time  they 
did  before,  which  certainly  would  never 
tjike  place,  were  not  fome  principle  de- 
ftroyed  or  expended  in  the  former  freezing 
procefs,  while  endeavouring  to  refift  that 
which  threatened  its  deftruition. 

c  Having 
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Having  thus,  then,  determined  that  the 
egg,  an  animal  fubftance,  evidently  pof- 
fefling  neither  vilible  organization  nor  fpon- 
taneous  motion,  is  poflefled  of  a  prin- 
ciple of  life  ;  farther  proof  is  not  necef- 
fary  to  confirm  the  idea  that  fluids  can  ad- 
mit of  a  principle  of  life  ;  yet  we  can  carry 
the  point  farther,  and,  as  I  faid,  clearly 
(hew  that  thefe  fubftances  poffefs  this  prin- 
ciple, in  a  degree  nothing  inferior  to  many 
of  the  le Is  perfect  animals. 

That  this  is  true,  a  fet  of  experiments, 
no  lefs  happily  inflituted  than  judicioufly 
executed  by  Mr.  Hunter,  fully  confirm  *  ; 
but  for  particulars  I  refer  to  the  work  itfelf ; 
here  I  will  only  mention  in  the  moft  curfory 
manner,  that  having  placed  vipers,  frogs, 
eels,  fnails,  and  leeches,  ia  a  degree  of  cold 
jfirailar  to  what  was  ufed  in  the  experiments 
related  on  eggs,  that  they  fuffered  their  heat 
to  be  diminifhed  below  the  freezing  point 
fimilar  to  the  egg,  and  having  continued  in 
that  fituation  for  nearly  the  fame  length  of 
time,  they  generally  then  rofe  to  32°,  the 
freezing  point,  and  congealed ;  by  which 


*  A  Oecon.  p.  104. 
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procefs,  after  they  were  thawed,  they  were 
generally  found  to  be  dead,  more  efpecially 
in  the  fnails  and  leeches. 

Here,  then,  we  find  that  the  fannecaufe, 
applied  in  fnnilar  circumftances  to  animals, 
as  well  as  animal  fubftances  devoid  of  ap- 
parent organization  and  Ipontaneous  mo- 
tion, produce  the  fame  efted ;  hence  we 
cannot  but  infer,  that  the  principle  which 
€aufes  hoth  is  the  fame.  The  fame  efFeds 
are  alfo  fhewn  from  the- application  of  ano- 
ther caufe  ;  for  while,  as  experiments 
iliew  ■*,  vipers  and  frogs  poffefs  a  con- 
fiderabie  power  in  refifting  heat,  yet  they 
evidently  have  it  not  in  a  greater  degree 
than  the  egg  ;  while  thi-s  laft,  as  would  ap- 
pear by  another  experiment,  evidently  has 
a  power  in  this  point  fuperior  to  animals 
not  the  leaft  imperfed  ;  for  it  appears  that 
upon  putting  a  living  and  a  dead  eel,  and  a 
living  and  dead  tench  into  warm  water,  all 
of  them  receive  that  heat  alike  quick ; 
and  when  again  expofed  to  the  cold,  part 
all  of  them  alike  quick  with  it ;  while  by 


*  Hunter's  Animal  Oeconomy,  p.  105. 
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experiment  it  is  found  that  an  egg,  when 
placed  in  warm  water,  refifls  the  heat  for 
fome  length  of  time,  and  more  particularly 
when  new  laid  ;  and  I  have  been  informed 
by  an  experienced  cook,  that  a  new-laid 
egg  requires  confiderable  more  time  to  boil, 
than  one  which  h<is  been  laid  for  lome 
time,  which  I  could  only  explain  by  fup- 
pofing  the  power  of  refiftance  greater,  and 
confequently  the  principle  of  life  more 
vigorous. 

Thefe  fadts  and  obfervations,  then,  of 
Mr.  John  Hunter's,  teach  us,  that  animal 
fubftances,  devoid  of  apparent  organization 
r^and  fpontaneous  motion,  are  poiTelfed  of 
powers  capable  of  refifting  heat  and  cold, 
nothing  inferior  to  many  of  the  lels  perfect 
animals,  and  as  a  natural  confequence  of 
the  former  putrefaction  alfo  ;  for  it  is  only 
by  animals,  or  animal  fubftances,  being 
poflelTed  of  life,  that  they  rehft,  when 
placed  in  certain  fituations,  putrefadion. 
Hence,  when  we  find  that  this  power, 
which  refifts  the  putrefaClion,  is  as  eafily 
deftroyed  by  heat  or  cold,  in  fome  ani^ 
mals,  .as  animal  fubftances  devoid  of  appa- 
rent 
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rent  organization  and  fpontaneous  motion, 
we  can  but  infer  that  the  one  refifts  putr©- 
fadion  as  powerfully  as  the  other,  fince  the 
caufe  which  enables  them  to  refift  this  pu^ 
trefadion  is  alike  eafily  deftroyed  in  bothjiv^ 
Having  thus,  then,  controverted  the  gei- 
neral  law  of  Dr.  Hendy,  and  fhewn  that 
fluids  can  poffefs  a  principle  of  life,  and 
hence  that  the  blood,  for  any  thing  We 
know  to  the  contrary,  may  poffefs  thi^ 
principle,  we  come  to  the  fecond  great 
head,  the  defining  what  I  underftand  by 
the  life  of  the  blood  :  previous  to  which, 
however,  it  is  neceffary  to  remark,  that  we 
are  entirely  ignorant  of  what  this  principle 
in  fubftance  confifts  of  ;  it  is  only  from  its 
effects  we  can  judge  of  its  prefence ;  for 
while  attached  to  matter,  that  matter,  be- 
fides  acknowledging  the  influence  of  the 
comrnon  laws  of  matter,  is  governed  by 
a  principle  peculiar  to  life.  Hence  our  de- 
finition will  not  confifl:  of  what  life  is,  only 
the  effedls  which  this  life  fhew  when  a6ted 
upon  by  other  agents. 

The  definition  which  follows  is  the 
beft  of  any  which  has  as  yet  occurred  to 
me ;  I  am  far  from  thinking  it  perfect ; 

future 
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future  obfervation  may,  perhaps,  lead  to 
this  ;  at  pre  fen  t  for  want,  we  content  our- 
felves  with  it,  confcious,  however,  that  if 
we  prove  every  part  of  it,  imperfect,  per- 
haps, as  it  is,  we  infalhbly  eftablifli  a  liv- 
ing principle  in  the  blood, 

DEFINITION. 

By  life,  then,  in  the  blood,  I  underftand 
that  property  in  it,  by  which,  while  at- 
tached to  it,  it  is  rendered  incapable,  when 
extravafated,  of  adlingon  the  living  lolid  as 
dead  matter  ;  by  which  it  is  lenfible  to  the 
application  of  a  ftimulus ;  by  which  it  re- 
fifts  the  adtion  of  thofe  caufes  which  tend 
to  its  deftrudlion  ;  and  that  principle  which 
is  the  caufe  of  all  the  anions  that  it  in^ 
duces. 

This  definition  is  naturally  divided  into 
four  fedions,  each  of  which  I  will  briefly 
endeavour  to  prove,  which  leads  to  the 
third  great  head  I  have  marked  out,  and  to 
which  I  fhall  immediately  proceed ;  and 
on  the  proving  of  which  depends  the  truth 
of  the  whole  dodlriae. 

That  the  blood,  then,  is  poffefled  of  a 

pro- 


VITALITY  OF  THE  BLOOD. 

property  b)^  which,  while  attached  to  ir,  it 
is  rendered  incapable,  when  extravafated,  of 
adins;  on  the  living;  folids  as  dead  matter/ 
I  w^ll  endeavour  to  prove  by  Ihewing,  that 
from  its  application  to  them,  the  fame  ef- 
fe£ls  do  not  follow  as  follow  that  of  dead 
matter.  Here  in  this  part  we  are  led  to 
enquire,  whether  the  effeds  which  the 
blood  flicw  be  different  when  contained  in 
its  proper  veflels,  or  when  extravafated, 
and  confequently  unconne6led  with  the 
fource  of  life.  To  me,  in  both  cnfes,  it 
appears  the  effeds  are  the  fame,  fo  long  as 
this  principle  remains  attached  to  the 
blood  ;  but  as  the  confideration  ©f  the  ef- 
fects of  the  blood,  when  flowing  in  its  pro- 
per vei^els,  is  more  properly  comprehended 
under  the  fourth  head,  we  wave  the  en- 
quiry as  to  it,  and  only  endeavour  to  de- 
termine what  the  effefts  are  of  the  blood 
extravafated,  and  applied  to  the  animal  liv- 
ing folid  ;  previous  to  which  we  will  men- 
tion what  the  effects  are  which  follow  the 
application  of  dead  or  inanimate  matter, 
by  which  we  Ihall  be  able  to  afcertain  if 
the  blood  can  be  comprehended  under  that 
clafs. 

The 
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Theeffed:s  which  follow  the  appHcationof 
dead  matter  to  the  anuTial  living  foUd  are  fo 
well  and  -univerfally  underftood,  that  it  is 
fcarcely  neceffary  to  inveftigate  it  very  par- 
ticularly, it  being  evident,  that  by  their 
a(5tipn  a  particular  procefs  is  brought  about, 
which  either  terminates  in  the  throwing  off 
the  dead  part,  or,  if  fuch  part  was  previoufly 
ijiferted  betwixt  the  lips  of  a  wound,  fo 
that  nature  could  not  effect  its  removal ; 
fo  long  as  it  remains  in  that  fituation  tm 
union  of  parts  will  follow.  Thefe  are  the 
Qonftant  and  invariable  occurrences  which 
follow  the  a6lion  of  dead  matter  on  living 
bodies ;  but  the  action  of  the  blood  is  dif- 
ferent ;  confequently  we  can  but  infer  that 
blood  is  governed,  in  this  particular,  by  laws 
different  from  thofe  of  inanimate  matter, 
which  were  it  not  the  cafe,  as  blood  is 
commonly,  in  a  greater  or  lefs  degree,  in^' 
ferted  betwixt  the  lips  of  every  wound,  no 
union  of  parts  could  take  place  in-  the  ani- 
mal kingdom.  Agreeable  to  this  we  find 
tj^.at  one  of  Mr.  Hunter's  arguments  is 
**'thatit  unites  living  parts  in.  fome  cir- 

*  Ed.  Medical  Commentaries. 
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cumftances,  as  certainly  as  the  jet  re- 
cent  juice  of  the  branch  of  one  tree 
"  unites  it  with  that  of  another:'*  and, 
fays  he,  "  was  either  of  thefe  to  be  con- 
*'  fidered  as  extraneous  or  dead  matter, 
"  they  would  a£t  as  flimuli,  and  no  union 
*'  would  take  place  either  in  the  vegetable 
*'  or  aninaal  kingdona.'* 

The  truth  of  this  argument  is,  from  what 
has  already  been  laid,  fufficiently  evident ; 
yet  Mr.  Hunter,  to  render  it  ftill,  if  pofli- 
ble,  free  from  obje<ftion,  flates  an  experi- 
ment made  on  the  tefticle  of  a  cock  intro- 
duced into  the  abdomen  of  a  hen;  the  former 
of  which,  while  bloody,  he  introduced  into 
the  abdomen  of  the  latter :  upon  killing  the 
hen  fome  time  after,  and  injecting  her,  he 
found  that  he  injefted  the  tefticle  alfo, 
which  had  adhered  to  the  liver-  Dr.  Hendv, 
in  his  Effay  on  Glandular  Secretion,  (a  work 
replete  with  much  ufeful  information),  and 
his  follower.  Dr.  Adye,  in  his  inaugural 
Differtation  de  Sanguinis  Circuitu,  take 
upon  them  to  combat  the  idea  of  life  in 
the  blood  as  introduced  by  Mr.  Hunter. 
Their  rcafoning,  however,  will  in  many 
places,  I  truft,  be  found  unphilofophical, 

D  and 
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and  not  ftridlly  juft  :  but  as  Dr.  Hendy 
was  the  firft  to  impugn  Mr.  Hunter's  doc- 
trine, and  has  brought  almoft  all  the  argu- 
ments himfelf  againfl:  it,  his  follower 
only  repeating  them,  we  will  dire6l  our 
chief  attention  to  him  ;  and  here  we  fhall 
find  that  thofe  objedbions,  which  he  brings 
againfl  this  argument,  is  a  mere  fophifm. 
Mr.  Hunter  having  ufed  the  word  extrane- 
ous, Dr.  Hendy  waving  the  argument,  fen- 
fible  of  its  force,  catching  at  words,  merely 
propofes  (in  my  opinion  to  the  end  that  he 
may  divert  the  attention)  the  following 
queflion  :  "  Why  did  not  the  tefticle  of  the 
'V  cock  ad  as  dead  matter,  when  it  came 
*'  in  contact  with  the  liver,  and  produce  a 
"  particular  procefs,  according  to  Mr. 
"  Hunter's  own  idea,  which  would  tcrmi- 
naie  in  the  throwing  off  the  dead  or  ex- 
"  iransous  part  from  the  living  or  found 
"  parts  ?'^  Hendy  here  alfo  waves  the 
enquiry,  but  not  with  juftice,  whether  the 
tcfliclc  was  alive  or  no,  merely  faying,  that 
it  was  certainly  extraneous  as  to  the  Jiver 
of  the.  hen,  and  ought,  according  to  Mr. 
Hunter's  own  idea,  not  to  have  adhered 
thereto.  Dr.  Hendy's  explanation  of  the 
w:ord  extraneous  is,  perhaps,  here  literally 

juft; 
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juft  ;  but  then  it  is  evident  that  Mr.  Hun- 
ter ufes  the  word  extraneous  to  exprefs  a 
matter  foreign  to  animal  life,  and  evidently 
devoid  of  animation  ;  while  this  is  the  cafe 
then,  and  while  the  effects  are  conftant 
from  the  application  of  fuch  a  caufe,  no 
fuch  efFe6ls  following  the  adion  of  the  tef- 
ticle  befmeared  with  blood,  we  are  irrefifti- 
bly  led  to  the  concluiion  that  both,  in  every 
fenfe  of  the  word,  are  poffeffed  of  life. 
That  the  former  was  alive^  although  de- 
prived of  fenfation,  is  evident  from  what 
we  fee  happen  to  it  when  either  ftimuli, 
chemical  or  mechanical,  are  applied,  and 
alfo  from  analogy,  where  we  find  that  other 
parts  cut  out  of  animals  can  be  adled  upon 
by  ftimuli,  even  for  a  length  of  time,  and 
in  fome  cafes  even  the  feparated  part  has 
the  power  of  becoming  an  animal  perfedl 
in  all  its  parts ;  and,  as  we  faid  before,  we 
cannot  but  admit  the  blood  to  be  alive, 
fince  it  has  not  the  effe£ls  of  other  dead 
matter;  it  is,  indeed,  impofTible  to  con- 
ceive that  were  it  dead,  veflels  could  (hoot 
through  it,  for  it  would  be  as  efFe6tual  a 
bar  to  their  elongation  as  a  piece  of  bougie, 
or  any  other  inanimate  matter,  which  we, 

D  2  often 
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often  fee  ufdd  for  that  purpofe  :  moreover, 
if  I  may  be  allowed  the  expreffion,  fo  far 
from  coiifidering  it  dead  matter,  I  view  it 
as   the  vinculum,  uniting  all  thofe  parts 
which  adhere  by  the  firft  intention,  as  fur- 
geons  fpeak,  and,  as  fuch,  we  cannot  but 
admire  provident  nature  ;  for  by  its  infinu- 
ation  betwixt  parts  divided  it  efFedually 
excludes  air,  than  which  nothing  is  more 
powerful  in  producing  violent  inflamma- 
tion, and  all  its  confequenccs,  by  which 
the  healing  of  wounds  would  be  very 
much  p  rot  rafted  in  many  cafes.    In  fuch 
a  fituation  blood,  befides  anfwering  this 
ufeful  purpofe,  evidently  appears  from  ex- 
periihent  poffefled  of  another  property  ;  for 
while  it  thus  glues,  as  it  were,  iparts,  and 
effeftually  excludes  the  introduftion  of  in- 
animate matter,  it  befides  poffeflcls  a  power 
of  generatin  g  veffels,  and  th  us  rendering  the 
adhefion  perfeft:  and  complete,  which  at 
firft  was  only  temporairy,  and  liable  from 
'flio-ht  accident  to  a  difunion.    This  leads 
to  the  confideration  of  another  of  Mr.  Hun- 
ter's arguments,  which  is,   "  that  blood 
*«  becomes  vafcular  like  other  living  parts, 
for  the  coagula  in  the  extremities  of  arte- 

**  ries, 
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**•  ries,  after  amputation,  may  be  injedted 
**  by  inie(£ting  thefe  arteries."  Dr.  Hendy 
admitting  the  verity  of  this  argument,  yet 
affirms,  that  although  this  be  the  cafe, 
*'  ncverthekfs  the  fluids  which  thefe  vef- 
*'  fels  carry  may  not  be  alive  ;  for  (fays  he) 
**  as  the  ftump  inflames,  and  as  we  have 

fhewn  inflammation  difpofes  the  vefTels 
**  to  elongate,  by  this  they  are  elongated, 
*'  and  pafs  through  the  coagulum,  and 
"  anaftomofe ;  but  they  by  no  means 
"  take  their  origin  from  the  coagulum.** 

To  thefe  arguments  of  Dr.  Hendy's,  al- 
though fpacious,  I  would  only  obferve,  that 
admitting  inflammation  djfpofes  the  vCi^ls 
to  elongate,  how,  as  1  have  already  faid, 
can  we  fuppofe  them  to  pafs  through  de^d 
cnatter  ;  for  if  in-ftead  of  the  coagulum  of 
blood  we  infert  a  fubftance,  to  appearance 
the  moft  analogous,  the  coagulum  of  wheat, 
•into  the  mouth  of  an  artery,  we  .fliall,  to  be 
fu-rc,  find  inflammation  follow ;  b\it  WtC 
ftiall  never  be  able  to  inject  Vreffels  Shooting 
'thtrough  this  dead  .body ;  on  the  contrary, 
the  inflammation  induced  would  ocqafion 
■fuch  pain  and  confequences  as  we  fee  fol- 
low the  (hooting  of  .  inflamed  vefTels  into  the 

inter- 
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interfiices  of  fponge,  when  iifed  to  ftop 
hemorrhage.  Befides  Mr.  Hunter  has,  he 
informs  us,  a  pre|Mrarion  in  which  he 
can  dcmonftrate  vefleis  rifing  from  the 
center  of  a  coagulum  of  blood,  which  en- 
tirely invalidates  the  laft  part  of  Dr.  Hen- 
dy's  obje6lion,  and  tends  much  to  confirm 
that,  in  the  experiment  on  the  hen,  vefleis 
did  arife  from  the  coagulated  blood.  More- 
over, what  to  me  tends  to  confirm  the  opi- 
nion not  a  little  is,  that  in  thofe  cafes  of 
wounds  which  heal  by  the  firfl:  intention,  a 
very  flight  degree  of  inflammation  occurs, 
even  in  fome  cafes  fo  flight  as  to  be  almofl: 
imperceptible  ;  hence  then,  unlefs  we  fup- 
pofe  in  the  blood  a  tendency  to  generate 
new  vefleis,  how  in  fuch  a  cafe  does  ad- 
heflon  take  place,  fince  we  find  the  only 
power  (as  they  fay)  w'hich  unites  parts  is 
wanting. 

Notwithflanding  thefe  ftrong  proofs,  Dr, 
Hendy  even  denies  the  pofflbility  of  vef- 
fels  taking  their  origin  in  coagula  of 
blood,  otherwife  he  would  exped  to  find 
them  in  thofe  clots  that  are  termed  falfe 
conceptions,  but  which  is  by  no  means  the 
cafe.    To  this  1  would  fay,  that  although 

vefleis 
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veflels  have  never  been  demonftrated  in 
fuch  clots,  it  is  no  proof  that  they  do  not 
cxift :  but  fetting  afide  this,  I  think  J  may 
affirm  that  thefe  clots  are  poffefled  of  a 
certain  degree  of  animation,  otherwife  how 
could  they  refift  the  a£tion  of  fuch  a  de- 
gree of  heat  conjoined  with  moifture  with-* 
out  becoming  foon  putrid ;  therefore  they 
muft  be  polTeffed  of  a  certain  degree  of 
life,  as  living  bodies  alone  have  this  power  ;  • 
for  we  fee  that  when  a  child  dies  in  utero, 
which  is  by  no  means  a  rare  occurrence,  it 
becomes  foon  putrid:   hence  were  thefe 
clots  dead  matter,  they  ought,  being  placed 
in  fimilar  circumftances  alfo,  to  become 
putrid. 

Here  Dr.  Hendy,  finding  what  he  thinks 
fome  feeming  inconfiftencies  in  Mr.  Hun- 
ter's arguments,  with  an  air  of  impor- 
tance endeavours  to  turn  them  ao-ainfl: 
him.  I  will  attempt  to  Ihew,  however, 
but  with  a  becoming  modefty,  that  he  im- 
pugns a  doctrine,  without  being  fully  maf- 
ter  of  the  arguments  ;  for,  fays  he,  "  blood 
"  in  its  coagulated  ftate  cannot  poffibly  be 
"  faid  to  poflefs  life,  according  to  Mr. 
**  Hunter's  own  idea  of  life,  who,  in  con- 

"  fidering 
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**  fidering  tjie  blood  as  alive,  views  it  as  a 
"  fluid,  as  is  evinced  by  his  alledging,  that 
**  in  the  nature  of  things  there  is  not  a  more 
"  intiniate  connection  between  life  afid  a 

folid,  than  life  and  a  fluid."  To  which 
he  adds,  "  as  the  blood  by  coagulation  lofcs 
*'  its  fluidity  and  becomes  folid,  and  as  Mr. 
"  Hunter  feems  to  admit  that  this  coagula- 
"  tion  is  a  morbid  change  produced  by  the 
"  ftimulus  of  expofure,'*  heiice  he  con- 
cludes, *'  admitting  that  the  Mood  whilft 
"  fluid  was  really  alive,  that  it  mufl:,  ac- 

cording  to  Mr.  Hunter's  own  words,  be 
'*  conliderecl,  when  in  its  coagulated  ftatc, 
"  as  -being  really  and  certainly  dead.** 

To  thefe  arguments,  in  the  firfl:  place,  I 
would  obferve,  that  although  Mr.  Hunter 
lays,  that  there  is  not  a  more  intimate  con- 
nection between  life  and  a  folid  than  life 
and  a  fluid,  he  does  not  fay  that  the  blood 
lofes  life  when  it  lofes  its  £uidky  ;  on  the 
Contrary,  he  a^rnjs,  *'  we  often  fee  the 
"  fame  body  fluid  in  one  cafe,  and  foHd  in 
'*  another  :  "  *  and  certainly  zll  tliat  cati 

drawn  from  his  argumetits  is,  tliat  fhe 

*  Med,  -Coin.  vdl.  II.  p.  199. 
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life  of  the  blood,  in  its  fluid  ftate,  is  evinced 
by  its  being  adted  upon  by  the  ftimulus  of 
air;  anditslife,  in  its  folid  or  coagulated  flate, 
is  evinced  by  its  not  ading  on  the  living 
folid  as  dead  matter,  and  from  its  becom- 
ing vafciilar.  Mr.  Hunter  neither,  as  I 
think,  fuppofes  coagulation  a  morbid  ftate, 
or  from  his  words  can  it  be  inferred. 

Dr.  Hendy,  however,  intent  upon  re- 
futing the  opinion,  makes  Mr.  Hunter  to 
fay  fo  ;  and  alfo  in  the  next  paragraph, 
what  cannot  poffibly  be  inferred  but  from 
imagination  alone.  Mr.  Hunter,  he  fays, 
confiders  the  life  of  the  blood  in  the  fol- 
lowing fenfe  :  "  He  confiders  a  mufclecut 
out  of  the  body  to  be  alive,  as  long  as  it 
"  continues  capable  of  being  adled  upon  by 
*'  a  flimulus  of  any  kind  ;  that  is,  as  long 
*'  as  any  part,  of  it  retains  its  irritability.'* 
To  which  he  adds,  "  Mr.  Hunter  agrees  to 
*'  this,  by  faying,  that  the  mufcles  of  a 
"  turtle  continue  alive  a  great  w^hile  after 
"  the  animal  as  one  whole  is  dead."  He 
having  then  fixed  thefe  as  data  of  Mr.  Hun- 
ter's, and  as  if  at  once  to  refute  the  poftibility 
of  life  exifting  in  the  blood,  propofes  the 
following  as  a  query :  <'  Docs  the  coagu- 

E  "  lum 
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**  lum  poflefs  the  leaft  degree  of  this  irrita- 
"  bility  or  life  ?  as  Mr.  Hunter  (he  fays) 
"  is  pleafed  to  term  it."  To  which  he 
immediately  an  Aver  s  :  "No;  it  has  cer- 
"  tainly  loft  its  irritability  ;  and  therefore 
(fays  he)  Mr.  Hunter  himfelf  not  only 
agrees  that  coagulation  is  a  morbid 
"  change,  but  by  his  own  arguments 
"  proves  that  the  coagulum  of  blood  is 
**  a  dead  matter/' 

To  thefe  arguments,  feemingly  fpacious, 
I  would  only  obferve,  that  having  atten- 
tively conlklered  all  of  Mr.  Hunter's  argu- 
ments, it  was  impoffible  for  me  to  draw 
fuch  inferen^res  as  Dr.  Hendy  has  done  ;  for 
it  evidently  appears  to  me  that  Mr.  Hunter 
ufes  the  analogy  of  irritability  in  mufcular 
fibre,  not  with  the  view  of  fhewing  that 
the  blood  poflelTes  a  life  exadly  analogous 
thereto,  and  that  from  the  application  of  a 
ft'imulus  fimilar  confequences  will  follow  ; 
(this  cannot  be  expe6led,  owing  to  the  evi- 
dent diiference  of  organization ;  by  which 
we  readily  account  for  the  different  efFedls 
which  follow  the  application  of  the  fame 
caufe,)  but  merely  with  the  intention  of 
demonftrating,  by  a  fanailiar  inftance,  that 

blood, 
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blood,  although  feparated  or  unconneded 
with  the  foiirce  of  life,  may  yet,  like  muf- 
cujar  fibre,  retain  this  life  for  a  length  of 
time,  although  unconne£led  with  the  foijrce 
of  life.  Hence  we  cannot  but  draw  a  dif- 
ferent conclufion,  the  data  being  thus 
changed,  and  inftead  of  faying  with  Dr. 
Hendy  that  wt  muH  infer,  from  Mr.  Hun- 
ter's own  arguments,  that  the  coaguluni  of 
blood  is  really  dead  matter,  we  fay,  that 
the  coagulation  is  a  confequence  of  the  pre- 
vious application  of  a  flimulus  to  the  blood 
when  fluid,  which  had  the  efFeft  of  pro- 
ducing it  without  deftroying,  or  even  dimi- 
nifhing,  the  vital  principle. 

Thefe  arguments  then,  to  me,  fufficiently 
prove  that  the  blood,  when  extravafated, 
does  not  aQ:  on  the  animal-living  folids  as 
a  dead,  but  living  matter  ;  confequently 
were  we  in  this  place  to  enquire  what  its 
effects  were  when  circulating  in  its  proper 
veflels,  we  fhould  be  irrehftably  led  to  the 
conclufion,  that  thefe  efFe(Sls  mufl  be  a  con- 
fequence of  its  living  power.  This  and 
the  former  are  farther  proved  by  arguments 
to  follow  under  another  head,  and  which 
demonftrate  diredly  the  living  power  of  the 
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blood.  Waving  farther  enquiry  then,  as  to 
this  head,  we  proceed  to  the  fecond,  and 
endeavour  to  prove  that  blood  is  capable  of 
being  a6lcd  upon  by  a  flimulus. 

Senfibility  to  a  ftimulus  is  olily  the  pro- 
perty of  living  bodies  ;  confequendy,  if  we 
find  the  blood  poffeffed  of  this  povv^er,  we 
cannot  but  conclude  it  alive.  Mr.  Hunter, 
fenfible  of  this,  advances  the  following, 
and  what,  I  think,  true  propofition  : 
^'  Blood,"  fays  he,  "  is  capable  of  being 
•f'  a£led  upon  by  a  flimulus,  for  it  coagu- 
*'  lates  on  expofure,- as  certainly  as  the  ca- 

vity  of  the  thorax  or  abdomen  inflame 
"  from  the  fame  caufe.'*  As  I  have  al- 
ready hinted  the  truth  of  this  pofition,  and 
the  neceffity  of  its  being  admitted,  a  flight 
digreffion,  if  it  fliould  occur,  will,  per- 
haps, be  readily  pardoned.  Dr.  Hendy*, 
however,  thinks,  with  fome  degree  of  con- 
fidence, that  he  refutes  it  by  merely  men- 
tioning, in  the  moft  fceptical  manner — • 
^'  Any  perfon  would  be  laughed  at,  were 
^'  he  to  affirm  that  a  jelly  of  any  kind 

was  alive,  becaufe  in  a  certain  heat  it 

*  Eff,  Ql.  Ssc.  p.  67. 

"  con- 
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^'  continues  fluid,  and  on  a  diminution  of 
this  heat,  or  on  cxpofure  to  cold  and 
^'  air,  it  coagulates." 

Had  I  not  been  poflefled  of,  perhaps,  a 
more  than  common  power  over  my  rifible 
mufcles,  I  certainly,  upon  reading  this, 
could  not  have  refrained  from  laughmg,  to 
find  a  phyfician  of  Hendy's  evident  erudi- 
tion treat  in  fuch  a  manner  fo  evident  a 
forcible  argument ;  but  certainly  ignorance 
of  this  laft  could  only  have  led  him  to  do 
fo,  unlefs,  deftitute  of  an  argument  to  in- 
validate it,  he  had,  as  a  dernier  refource, 
recourfe  to  turning  it  into  ridicule  :  when 
fuch  arguments  as  thefe  are  ufed,  it  is  a 
fure  proof  to  me  of  the  want  of  others 
more  forcible  ;  for  by  this  argument,  when 
ferioufly  confidered,  it  can  be  fhewn  that 
there  exifts  in  the  blood  a  principle  which 
can  be  nothing  but  living,  which  is  as  ea- 
fily  aded  upon  by  air,  and  peculiar  confe- 
quences  refult  therefrom,  as  refult  from  the 
adion  of  ftimuli,  either  mechanical  or  che- 
mical, on  parts  poffelfed  of  irritability,  al- 
though detached  from  the  animal. 

Befides,  had  Dr.  Hendy  ferioufly  con- 
fidered the  matter,  he  would  never  have 

drawn 
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drawn  any  analogy  betwixt  the  coagulatian 
of  blood  and  that  of  jellies,  it  being  evident 
to  every  obferver,  that  the  coagulation  of 
the  latter  depends  upon  a  diminution  of  its 
heat,  and  by  an  increafe  of  this  heat  can 
again  be  rendered  fluid,  while  that  of  the 
former  depends  upon  no  fuch  caufe  ;  and 
when  once  coagulated,  cannot  eafily  again  be 
rendered  fluid,  It  alfo  evidently  coagulates 
in  fome  parts  of  the  fyftem,  when  its 
heat  is  as  great  as  when  circulated  in  its 
proper  veflTels. 

But  to  entirely  fubvert  this  futile  argu- 
ment of  Dr.  Hendy's,  (nothing  lefs  than 
futile  can  I  call  it),  we  need  only  to  have 
recourfe  to  thofe  experiments  of  Mr.  Hew- 
Ion's  on  the  blood,  which  brought  to  light 
iriany  important  fa£ls  ;  there  it  is  pointed 
out  in  the  clearefl  manner,  that  the  cqt 
agulation  of  blood  does  not  depend  either 
upon  a  diminution  of  its  heat,  or  want 
of  motion,  but  upon* the  adion  of  air, 
although  when  applied  it  be  as  warm  as  the 
blood  itfelf  *. 


*  Hewfon's  Experimental  Enquiry,  Exper.  6.  p.  2q* 

This 
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This  certainly,  and  without  doubt,  de- 
ftroys  the  analogical  argument  of  Dr.  Hen- 
dy ;  for  although  we  expofe  jellies  of  any 
denomination  to  the  a6lion  of  air  alone, 
yet  if  we  do  not  diminifh  that  heat  on 
which  their  fluidity  depends,  they  will  not 
coagulate.  Hence  it  is  evident  their  co- 
agulation depends  upon  a  diminution  of 
that  heat  to  which  they  owe  their  fluidity, 
while  the  coagulation  of  blood  depends 
upon  the  action  of  air  on  its  vital  principle, 
and  not  upon  a  diminution  of  its  heat. 

To  (hew  which  in  a  fliill  clearer  point  of 
view,  if  need  be,  recourfe  again  to  Mr. 
Hewfon's  Experiments  will  fufficiently  de- 
monftrate  that  cold,  when  applied  to  blood 
detached  from  the  fyftem,  but  included  in 
its  proper  veflel,  fo  as  to  render  the  accels 
of  air  inadmiilible,  has,  when  continued 
for  a  length  of  time,  although  many  degrees 
above  freezing,  the  power  of  leiTening  con- 
fiderably  the  difpofition  of  that  blood  to 
coagulate,  inftead  of  coagulating  it,  which 
ought  to  occur  were  PJendy's  analogy  juft  ; 
and  what  confirms  this  the  more  is,  that 
blood  can  be  even  froze  without  coagula- 
tion taking  place,  and  even  after  being 

thawed  J 
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thawed,  by  the  adion  of  air  coagulate  J 
and  finally  we  find,  by  Exp.  26th  of  Hew- 
fon,  that  blood  included  in  its  proper  vef- 
fel,  and  inamerfed  in  water  at  38  deg. 
above  (0)>  and  fufFered  to  remain  there 
for  nearly  twenty-four  hours,  upon  taking 
it  out  and  opening  the  veffel  the  blood  was 
found  to  be  fluid,  though  vifcid ;  and  al- 
though it  was  placed  upon  the  window  of 
a  moderately  warm  room^  and  examined 
carefully  from  time  to  time,  it  never 
had  any  appearance  of  coagulation  ;  on  the 
Contrary,  it  remained  fluid  till  it  was  dried 
by  the  evaporation  of  the  water.  This, 
without  the  leaft  room  for  doubt,  demon- 
ftrates  that  the  coagulation  of  blood  does 
not,  as  jellies  do,  depend  upon  a  diminu- 
tion of  that  heat,  obvious  when  in  a  fluid 
ftate. 

In  addition  to  thefe  arguments,  Dn 
Adye  *,  with  a  view  to  controvert  the  opi- 
nion,   adduces   the   following :    "  Quod 

multit  res  inanimatas  eodem  modo  affi- 
"  ciuntur  ;  albumen,  exempli  gratia,  ovi, 
"  quod  nemo  vivum  efle  exilHmabit." 


*  Diff".  Inag.  de  Sang.  Circuitu.  p.  88. 

This 
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This  argnmcnt  of  his,  even  fuppoiing 
the  albumen  dead  matter,  I  would  ohjedi. 
to,  and  fay  the  analogy  was  not  juft. 
Will  the  albumen  coagulate  upon  mere 
expofure  to  air  ?  No,  it  will  not ;  then, 
as  we  have  (hewn  this  the  power  which 
coaeulates  blood  fooneft,  and  has  no  effeO: 

o 

on  the  albumen  ovi,  the  analogy  does  not 
hold  good,  although,  both  fubftances  co- 
agulate upon  an  increafe  of  their  heat; 
and  even  then  I  cannot  fuppofe  that  this 
occurs  before  all  the  life  which  both  fub- 
ftances  poflefs  is  deflroyed,  provided  the 
external  air  has  not  accefs  to  the  blood. 

And  to  conclude.  Dr.  Adye  advances  that 
he  cannot  fuppofe  it  alive,  or  capable  of 
being  adled  upon  by  a  ftimulus,  becaufe  it 
neither  fhev/s  any  figns  thereof  when  the 
more  acrid  Ifimuli  are  applied  ;  nor  does  al- 
ternate relaxations  and  contradions  take 
place,  which  is  what  we  fee  happen  when 
the  folids  are  a6led  upon  by  ftimuli,  either 
mechanical  or  chemical. 

To  thefe  arguments  1  would  objedl,  and 
fay,  that  although  from  the  adion  of 
ftimuli,  on  the  irritability  of  mufcular 
fibre,  relaxation  and  contradion  alternate,' 

F  yet 
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yet  it  does  not  follow  that  the  fame  eftcfls 
fhould  take  place  when  ftimuli  are  applied 
to  the  blood  ;  the  difference  of  effe£l  arifins" 

a 

not  from  any  difference  in  the  life,  but 
entirely  from  the  different  organization  of 
the  mufcular  fibre  ;  for  to  this  laft  is  en- 
tirely owing  the  phenomena  of  irritability, 
that  is,  a  certain  organization  conjoined  with 
life  ;  which  being  the  cafe,  we  cannot  rea- 
fonably  fuppofe,  the  organization  being 
wanting  in  the  blood,  either  abfolutely,  or  as 
to  kind,  that  the  fame  phenomena  could  oc- 
cur from  the  application  of  the  fame  ftlmulus. 

The  fame  arguments  alfo  fufficiently 
refute  what  Dr.  Adye  infers  from  the  dif- 
ferent a£lion  of  common  fait  on  the  muf- 
cular fibre  and  the  blood ;  for  evidently 
when  applied  to  the  blood,  as  fingular  con- 
fequences  follow,  as  when  applied  to  the 
irritability  of  a  mufcle  ;  and  to  conclude 
this  part,  we  might  as  well  fay  that  a  muf- 
cle •  did  not  poffefs  life,  becaufe  we  fee 
that  certain  powers,  when  applied  in  a 
great  degree,  have  the  property  immedi- 
ately, and  without  any  obvious  effed:,  of 
entirely  deffroying  the  irritability  or  life  of 
the  fibre,  fo  that  it  can  be  no  longer  aflcd 

upon 
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upon  by  any  ftimulus ;  as  that  the  blood 
has  no  life,  becaufe  common  fait,  and  many 
others  when  applied  thereto,  have  the  pro- 
perty of  renderhig  it,  when  undiluted,  in- 
capable of  being  a£led  upon  by  the  flimulus 
of  expofure. 

Having  thus,  I  think,  clearly  eftablifhed 
Mr.  Hunter's  pofition,  that  there  is  a  prin- 
ciple in  the  blood,  by  the  a£lion  of  air 
iipon  which  the  coagulation  thereof  de- 
pends, and  fatisfa^loriiy  invalidated  all  thofc 
arguments  which  have  been  brought  againft 
it,  it  will  neverthelefs  ftill  tend  to  render 
it  more  unexceptionable  if  we  fhew  that  it 
acknowledges  the  fame  laws  as  other  living 
bodies,  and  that  at  different  times  it  is  vari- 
oufly  affected  from  the  different  ftate  of 
life  at  the  time,  which  leads  us  to  the  con- 
{ideration  of  another  of  Mr.  Hunter's  ar- 
guments, which  is,  "  that  the  more  it  is 
alive,  that  is,  the  more  the  animal  is  in 
,**  health,  the  fooner  it  coagulates  on  ex- 
*'  pofure  ;  and  the  more  it  has" loft  of  its 
"  living  principle,  as  in  the  cafe  of  vio- 
*'  lent  inflammation,  the  lefs  it  is  fenfible 
*'  to  the  ftimulifs  produced  from  its  being 
"  expofed,  and  the  later  it  coagulates." 

F  2  The 
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The  verity  of  this  obfervation,  as  to  fadl", 
is  fufficiently  evident,  and  the  inference 
therefrom  is  alfo,  perhaps,  juft  :  yet  from 
my  obfervations,  in  another  part,  I  am  led  to 
conclude,  that,  perhaps,  the  real  life  of  the 
hlood,  in  thofe  perfons  labouring  under  in- 
flammation, is  not  diminifhed,  but  only 
from  the  violent  adion  of  the  caule  in- 
ducing inflammation,  or  a  different  flate  of 
aftion  of  thofe  oroans  which  give  to  the 
blood  its  animation,  it  is  rendered  almoft 
infenflble  to  that  ftimulus  which  formerly 
freely  afted  upon  it.  This  argument  has 
alfo  analogy  for  its  fupport ;  for  we  often 
fee  that,  by  the  long-continued  application 
of  a  flimulus  to  a  mufcular  fibre,  it  becomes  • 
gradually  lefs  fenfible  thereto ;  yet  notwith- 
jftanding  this,  its  real  life  is  not  diminifhed. 

Having  then,  as  I  think,  neceflarily  ex- 
plained thus  much,  we  will  next  confider 
thofe  ar2;uments  which  have  been  advanced 
againft  this  pofition  ;  and  firfl:,  thofe  of  Dr. 
Hendy,  who  at  once  objeds  to  it  in  whole, 
by  faying,  that  from  this  it  would  ap- 
'*  pear  to  be  a  mere  paffive  kind  of  life 
**  that  the  blood  enjoys,  for  it  is  totally 

depen- 
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"  dependent  on  the  animal  powers  which 
"  caiife  it  to  circulate." 

But  this  is  certainly  no  argument ;  we 
might  as  well  fay  the  lolids  were  not  alive, 
becaufe  they  were  dependent  for  this  life 
upon  the  blood  ;  for  certainly  their  life  is 
as  intimately  conne£led  with  the  blood,  as 
the  life  of  the  blood  is  connedfed  with  the 
folids  :  and  in  another  place  I  will  attempt 
to  fhew,  that  both  life  and  fenfation  are, 
perhaps,  more  commonly  affedled  through 
the  adion  of  different  fubftances  on  the 
life  of  the  blood  than  has  been  commonly 
fuppofed  ;  but,  adds  he,  "  it  muft  be  a 

curious  kind  of  life  it  poffefies,  as  the 
"  more  it  is  alive,  the  eaiier  it  is  affedled 
"  by  a  flimulus  ;  now  it  is  the  reverie  in 
*'  every  other  kind  of  life  ;  for,"  fays  he, 
*'  the  weaker  the  principle  of  life  is,  the 

more  violently  it  is  affedled  by  flight 
"  ftimuli." 

This  may  certainly  be  the  cafe  ;  yet  it 
is  no  argument  that  life  does  not  exift  in  the 
blood ;  for  thofe  effedls  which  follow  the 
application  of  ftimuli  to  mufcular  fibre, 
when  its  principle  of  life  is  weakened,  is, 
perhaps,  more  owing  to  the  Ifate  of  organi- 
zation 
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zatioii  than  that  of  life  ;  for  as  in  the  blood 
life  exifts  in  its  moft  fimple  form,  and  un- 
connected, at  leaft,  with  that  organization 
which  conftitutes  mufcular  fibre,  fronn  the 
ftate  of  life  at  the  time  being  alike  in  both, 
fuppofing  them  fo,  yet  from  the  want  or 
difference  of  organization  we  thus  eafily 
account  for  the  different  phenomena  which 
refult  from  the  application  of  the  fame 
caufe  to  both. 

But  viewing  the  fubje6l  as  I  have  alrea- 
dy done,  and  confidering  tliat  in  inflamma- 
tion the  life  of  the  blood  is  not  diminiflied, 
only  from  fome  caufe  rendered  more  infen- 
fible  to  the  application  of  a  flimulus,  a 
ready  folution  at  once  is  afforded  of  Dr. 
Hendy's  argument,  without  having  re- 
courfe  to  any  other. 

But  in  addition  to  thefe  arguments  of 
Dr.  Hendy,  Dr.  Adye  endeavours  to  com- 
bat the  idea  by  arguments  drawn  from 
three  fources ;  but  the  two  firfl:  of  which 
evidently  refl  on  fo  flippery  a  foundation 
as  not  to  need  a  ferious  confideration  ;  for 
we  have  already  proved,  and  it  is,  indeed, 
evident,  no  analogy  can  be  drawn  betwixt  the 
effe(J^s  which  follow  the  application  of  the 

fame 
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fame  caufe,  to  the  blood  and  living  mufcular 
fibre  :  the  arguments,  however,  are  drawn 
from  this  analogy,  which,  being  falfe,  are 
at  once  refuted  :  and  as  to  the  third,  which 
we  propofe  to  confider  at  more  length,  I 
expe(^!t  'it  will  fliare  the  fame  fate  ;  it  is : 
"  Si  fanguis  ferius  coiens  fu^  a  fanitate 
*'  aberrationi  eft  referendus,  unde  citius 
**  cogitur  in  morbis  putridis,  quam  in  iii- 
"  flammatoriis  ;  cum  in  illis,  quam  in  bis, 
*'  fluida  majis  afficiantur.  Prseteria  cum 
*'  contagio,  fi  ab  effedibus  quos  edat  judi- 
*'  care  liceat,  vim  magnopere  fedantem 
*'  habiat,  in  morbis  ab  hac  originem  dicen- 
"  tibus  minus  irritabilis  effe  debit  fanguis, 
"  ideoque  ferius  in  coagula  abire.'* 

In  the  firft  part  of  this  argument  Dr. 
Adye  afks  why,  if  the  late  coagulation  of 
the  blood  depends  on  a  leffening  of  its 
vital  principle,  is  it  fooner  coagulated  in. 
putrid  than  in  inflammatory  difeafes,  as  in 
this  latter  the  fluids  are  lefs  affeded  than 
in  the  former. 

To  this  I  would  anfwer,  that  although 
the  late  coagulation  of  the  blood,  in  one 
inftance,  depends  on  a  diminution  of  its 
living  power,  we  cannot  infer  it  to  be  a 

general 
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general  riilC)  and  occurring  in  every  cafe  ; 
for  although  we  find  the  blood  coagulates 
later  than  ufual,  in  both  putrid  and  in- 
flammatory difeafes,  we  cannot  thence  con- 
clude that  in  both  the  living  power  of  the 
blood  is  diminilhed  ;  on  the- contrary,  as  I 
have  already  hinted,  and  will  hereafter  en- 
deavour to  prove,  every  circumflance  tends  to 
fhew,  that  in  inflammatory  diforders  the  vital 
principal  is  nothing  diminifhed,  only  from 
violent  a£lion,  (which  Mr.  Hewfon  has 
fliewn  is  a  caufe  adequate  to  explain  the 
phenomena)  rendered  not  fo  fenfible  to  the 
application  of  a  ftimulus ;  while  in  putrid 
diforders  every  circumftance  connedled 
both  with  their  hiftory  and  treatment,  fuf- 
ficiently  evince  the  diminution  of  life  in 
every  funcSlion  ;  and,  without  doubt,  a  real 
diminution  here  occurs  of  the  blood's  life, 
owing  to  which  it  coagulates  later  than 
ufual. 

This  view  of  the  matter  is  even  farther 
confirmed  from  another  circumflance,  and 
that  only  a  diminution  lefs  or  more  of  the 
blood's  living  principle  occurs  in  putrid 
diforders,  is  its  coagulating  in  fome  cafes 
fooner  than  in  the  inflammatory  ;  while  in 

other 
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Other  cafes  of  putrid  diforders  the  diminu- 
tion of  the  blood's  life  is  fo  great,  that  no 
Goagulation  even  follows  from  expofure. 

From  all  this,  then,  the  evident  anfwer 
to  Dr.  Adye's  queftion  is,  that  the  lef- 
fened  difpofition  of  the  blood  to  coagulate 
in  inflammatory  diforders,  depends  on  an 
infeniibility  of  its  life  to  the  action  of  a 
ftimuius,  lokly  induced  by  violent  a6lion, 
and  without  any  real  diminution  of  its  life; 
while  in  the  putrid,  although  the  blood 
appears  more  afFeded,  and  is  in  reality  fo, 
yet  its  leflened  difpofition  to  coagulate  de- 
pends upon  a  diminution  alone  of  its  living 
power,  and  from  a  greater  or  lefs  diminution 
of  life  or  vigour  the  ftimuius  of  air  pro- 
duces its  effects  with  more  or  lefs  faci- 
lity. 

To  the  fecond  part  of  the  argument, 
that  which  fuggefts  a  doubt  about  the  ac- 
tion of  contagion,  I  have  only  in  this  place 
to  obferve,  that  it  is  more  than  probable 
that,  in  fuch  cafes,  contagion  has  a  fedative 
power  ;  but  what  is  more  uncertain,  is  the 
afcertaining  on  what  this  fedative  power 
at5ts  ;  to  me  it  appears  more  than  probable, 

G  and 
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and  I  will  ftate  my  reafons  for  this  here- 
after ;  that  its  firft  adion  is  on  the  blood, 
and  that  the  difordered  ftate  of  fenfation, 
and  the  power  of  motion,  are  only  confe- 
quences  refulting  from  the  a61:ion  of  blood 
thus  chang.ed  by  contagion  and  hence  we 
really  find,  that  blood  in  thefe  diforders 
fhews  that  its  life  is  diminllhed  :  and  there- 
fore in  anfwer  to  the  queflion,  we  fay,  and 
obfervation  feems  to  confirm  it,  that  in  pro- 
portion to  the  virulence  of  the  contagion,  and 
confequent  diminution  of  the  living  princi- 
ple, the  blood  in  thefe  diforders  has  more 
or  lefs  tendency  to  coagulation.  And  this 
anfwer  remains  the  fame,  whether  we  fup- 
pofe  the  blood  primarly  afFedled,.  or  that  the 
difordered  ftate  of  it  is  only  a.  ccnfequence  of 
the  morbid  alteration  in  the  atflion  of  the 
moving  fibre,  or  nervous  lyftem  induced 
by  the  fpecific  ftimulus  of  each  contagion,, 
and  by  that  alone  affe£ting  our  fluids. 
.  Having  thus  then,,  as  briefly  as  the  na- 
ture of  the  fubje£l  would  allow,  confidered. 
thofe  effects  which  follow  the  application 
of  a  ftimulus  to  the  living  principle  of  the 
blood,  and  lliewn  that  it  ads  thereon  in  a 
peculiar  manner,  but.  agreeable  to  thofe: 

laws^ 
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laws  which  govern  living  bodies,  and  having 
alfo  feemingly  invalidated  thofe  arguments 
which  have  been  brought  againft  Mr.  Hun- 
ter's data,  we,  without  farther  reafoning, 
proceed  to  the  confideration  of  the  third 
feftion  of  the  definition,  which  is,  that  it 
is  poflefled  of  a  power  by  which  it  refifts 
the  adlion  of  thofe  caufes  which  tend  to  its 
deftru<5tion. 

As  we  have  fald  before,  this  is  a  conftant 
and  invariable  effed:  which  refnlts  from  the 
adion  of  certain  agents,  on  a  living  prin- 
ciple ;  living  bodies  are  alone  poflefled  of 
it ;  and  hence  if  we  find  the  blood  pof- 
fefled  of  fuch  a  power,  we  mufl:  irrefiftibly 
infer  a  living  power  in  it,  although  we 
were  deftitute  of  any  other  argument  in 
fupport  of  it.  Mr,  Hunter,  fenfible  of 
this,  brings  forward  the  following  argu- 
ment, founded  on  fadt,  and  fl:ridly  jufl: : 
he  fays,  "  Blood  taken  from  the  arm,  in 
"  the  moft  intenfe  cold  which  the  hu- 
"  man  body  can  bear,  raifes  the  thermo- 
"  meter  to  the  fame  height  as  blood  taken 
in  the  moft  fultryheat.  This  (adds  he) 
*'  is  a  ftrong  proof  of  the  blood's  being 
"  alive,  as  living  bodies  alone  have  the 

G  2  "  power 
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power  of  refifting  great  degrees  both  of 
*'  heat  and  cold,  and  of  maintaining,  in 

almoft  every  (ituation  while  in  health, 
"  that  tenciperature  which  we  diOinguifh 

by  the  name  of  animal  heat." 

The  opponents  of  the  opinion,  that  life 
exifts  in  the  blood,  allow,  lenfible  they  can- 
not do,  otherwife,  that  this  argument  is  a 
ftrong  proof  that  life  can  rehft  the  a6cion 
of  external  cold  ;  but  they  will  not  admit 
that  it  is  any  proof  this  power  exifts  in  the 
blood  ;  on  the  contrary,  with  a  view  to  its 
refutation,  Dr.  Hendy  afierts  the  follow- 
ing :  "  That  blood,  drawn  in  fevefal  dif- 

ferent  circumftances  of  the  air,  in  lefs 
"  than  tv»^o  hours  will  be  cooled  to  the 
**  degree  of  the  furrounding  atmolphere." 
That  this  is  the  cafe  from  experiment  I  am 
fully  convinced  ;  but  from  the  fame  fource 
alfo  I  am  as  fully  convinced,  that  a  quan- 
tity of  ftarch  diflblved  in  water,  fo  as  to 
make  a  fluid  as  thick  as  blood,  and  being 
of  the  fame  temperature  as  the  blood  drawn 
from  its  veffcls,  in  like  quantity,  and  placed 
under  fimilar  circumftances,  comes  to  the 
temperature  of  the  air  cohiiderably  fooner 
than  the  blood.     From  his  experiment, 

I  how- 
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however,  he  infers,  "  that  blood,  inde- 
"  pendent  of  the  animal  fyftem,  cannot 
*'  retain  heat ;  hence  it  cannot  be  aUve.'* 

To  this  concliifion  I  only  remark,  that 
I  cannot  fuppofe  any  one  could  think  it 
poflible  that  blood,  unconnected  wit,h  the 
fource  of  life,  could  refill:  the  adlion  of  cold, 
or  retain  its  heat,  for  a  longer  time  than  till 
that  quantity  of  life  attached  to  it  was  de- 
flroyed,  which  takes  place  fooner  or  later, 
according  to  the  quantity  of  life,  or  the 
force  with,  which  the  hurtful  agents  adt. 
But  that  it  can  refift  the  a6lion  either  of 
heat  or  cold,  and  that  too  for  a  confid.erable 
time,  even  although  they  be  applied  in  no 
low  degree,  I  am  fully  convinced  from 
fimilar  experiments  as  thofe  inftituted  on 
the  egg.  But  as  was  formerly  hinted,  thefe 
experiments  being  made  upon  a  fmall  fcale, 
I  fhall,  inftead  of  relating  them  at  full 
length,  merely  mention  the  refult. 

Having  immerfed  a  quantity  of  blood 
juft  drawn  from  the  arm  of  a  found  perfon, 
in  a  freezing  mixture,  till  it  was  frozen,  and 
after  having  continued  in  that  ftate  for 
fome  time,  I  thawed  it,  and  brought  it  tp 
the  fame  temperature  as  when  drawn  from 

the 
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the  vein;  I  then  irnmerfed  it  again  into  tha 
fame  freezing  mixture  along  with  another 
quantity  of  the  fame  blood  diredlly  drawn 
from  the  fame  perfon,  and  in  exa£l  pro- 
portion ;  but  the  one  which  had  been  frozen 
and  thawed  again,  froze  many  minutes, 
fooner  than  that  dire;'^ly  from  the  vein. 
The  refult  of  this  experiment  was  as  I 
expedled ;  but  I  ihould  have  diverfified 
it  confiderably,  had  not  want  of  mate- 
rials prevented  me,  which  I  much  regret. 
At  the  fame  time  1  repeated  the  fan^e  expe- 
riment on  blood  contained  in  its  proper  vef- 
fel  by  ligatures,  and  found  the  refult  to 
correfpond,  taking  into  account  the  little 
quantity  of  blood  fubjedl  to  the  adion  of 
the  cold. 

I  alfo  found  by  fubjefiing  a  quantity 
of  blood  to  the  a(5lion  of  elediicity  from 
a  large  battery,  that  its  power  of  refilling 
the  cold  was  confiderabiy  diminiflied  ;  and 
in  one  cafe  I  thought  its  difpoiition  to  co- 
agulation much  diminifhed,  nay  entirely 
deflroyed. 

Thefe  experiments,  imperfed  as  they 
are,  fuggeil:  many  others,  and  which  the 
fir  ft  opportunity  for  procuring  materials 

I  will 
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I  will  perform,  efpecially  if  I  can  procure 
any  of  the  American  poifons,  or  viper's 
venom,  which,  I  think,  poflefs  the  power 
of  immediately  deftroying  the  blood's  life, 
and  which  by  a  freezing  procefs  1  fhall  be 
able  to  afcertain. 

From  thofe  experiments  it  would  appear 
then,  that  blood,  unconnected  with  the 
fource  of  life,  has  a  power  of  relifting,  as 
other  living  bodies  have,  the  action  of  cold 
as  long  as  this  life  remains^  which  fully 
confirms  Mr.  Hunter's  argument  ;  but 
without  inferring  any  thing  from  thefe 
experiments,  Dr.  Hendy's  objediions  reft 
on  fo  flippery  a  foundation,  that  they  can  be 
invalidated  by  merely  turning  the  argument 
againft  himfelf. 

He  fuppofes  life  can  only  be  attached  to 
the  folids  of  animals ;  but  this,  taking  his- 
rule  of  life  along  with  us,  we  could  not 
infer,  becaufe  we  find  that  a  mufcle  cut  out 
of  the  body,  and  unconneded  with  the 
fource  of  life,  does  not  refift  the  adion  of 
cold,  or  retain  its  heat,  for  a  longer  time 
than  blood  does ;  it  is  evident,  however^ 
both  are  alive,  and  both  refift  the  adion  of 
thefe  hurtful  bodies  fo  long  as  they  poftefs 

this 
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this  life  ;  but  being  unconneOed  with  the 
fburceofhfe,  this  power  of  re fi fiance  can- 
not continue  for  any  confide rablc  length  of 
time. 

Thus,  then,  Mr.  Hunter's  argument  re- 
mains in  full  force— a  ftroiig  proof  of  the 
blood's  vitality. 

After  which  we  proceed  to  the  confidera- 
tion  of  another  argument  of  Mr.  Hunter's 
— the  h{i  and  only  one  which  we  have  not 
confidered.  A  doubt,  however,  may  arife, 
whether  it  more  properly  belongs  to  this 
head,  or  to  that  which  follows  ;  but  for  fuffi- 
Ciently  obvious  reafons  we  confider  it  under 
this  ;  it  is,  "  blood  preferves  life  in  different 
'*  parts  of  the  body.  When  the  nerves 
"  going  to  a  part  are  tied  or  cut,  the  part 
"  becomes  paralytic,  and  lofes  all  power  of 
*'  motion,  but  it  does  not  mortify  ;  but  if 

the  artery  be  cut,  the  part  dies,  andmor- 

tification  enfues." 

Thus,  then,  it  is  that  blood  flowing  into  a 
part,  although  unconnedted  with  the  ner- 
ous  fyflem,  refifts  the  adioti  of  heat  and 
moiflure,  and  confequently  putrefadion, 
by  which  life  is  continued.  Viewing  it, 
then,  in  this  light,  and  that  it  i^  from  be-  ' 
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ing  polTefled  of  a  power  of  refinance  to 
thofe  agents  that  life  is  preferved  in  fuch 
fituations,  it  naturally  falls  to  be  confidered 
in  this  place. 

The  authenticity  of  this,  as  to  £3.6:,  is 
fufficiently  evinced  by  every  day's  obferva- 
tion  ;  yet  the  indudion  from  the  data  is 
endeavoured  by  Dr.  Hcndy  to  be  combated  ; 
for  he  only  allows  this  "  a  proof  that 

blood  is  eflentially  necefTary  to  the  life  of  a 

part ;  and,  if  proving  any  tiling,  it  is,  that 
*'  nourifhment  is  chiefly  conveyed  by  the 
*'  arteries,  and  not  by  the  nerves.'*  Even 
in  this  view  he  thinks  it  hardly  fatisfac- 
tory  ;  "  for  although  (fays  he)  the  larger 
*'  branches  of  the  nerves  were  cut  or  tied, 
"  yet  the  almofl  infinite  divilion  of  nerves 

would  lead  us  to  conclude,  that  a  num- 
**  of  thefe  fmall  branches  were  ftill  left  ;" 
andconcludes  the  whole  by  affirming,  "  that 
**  though  a  part  deprived  of  blood  mortifies, 
"  yet  the  fluid  which  fuftains  it  may  not 
"  be  alive  itfelf ;  for  (fays  he)  the  whole 
"  animal  body  cannot  exift  long,  indepen- 
"  dent  of  certain  ingefta  taken  into  the 
*'  flomach  and  adds,  becaufe  this  is 
/'  highly  necefiary  to  life,  we  cannot  from 

H  *'  thence 
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"  thence  infer  that  the  ingefta  muft  have 
hfe." 

To  thefe  arguments,  highly  ingenious, 
and,  at  firft  fight,  not  a  little  conclufive, 
1  have  only  to  remark,  that  were  not  the 
blood  endowed  with  a  living  principle  as 
it  circulates  in  its  veffels,  it  could  not,  in- 
dependent of  the  nerves,  preferve  life — I 
fay  independent  ;  for  were  thefe  fmall 
branches,  (and  this  is  only  a  mere  fuppofi- 
tion)  which  Dr.  Hendy  fuppofes  to  remain 
uncut,  capable  of  preferving  the  hfe  of  the 
part  in  as  high  a  flate  as  before,  which  ex- 
periment has  proved  to  be  the  cafe,  al- 
though deprived  of  fenfation,  nature  has 
certainly  wafted  a  great  deal  of  nervous 
energy  to  no  purpofe.  None  of  Nature's 
works  are,  however,  in  vain;  for  fenfation, 
and  the  purpofes  thereof,  fhe  has  alone 
employed  them  ;  and  upon  their  deftru£lion 
fenfation  ceafes. 

Moreover,  that  nervous  influence  is  the 
only  fource  of  life,  is  irreconcilable  with 
many  of  the  phenomena  of  nature  :  for 
example  ;  it  is  found  by  repeated  experi- 
ments, that  upon  dividing  high  up  the 
whole  nerves  of  the  lower  extremity  of  a 

3  ^^^E^ 
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frog, -and  leaving  the  arteries  uncut,  that 
life  can  be  fuftained  in  that  limb,  for  al- 
mofl  any  length  of  time,  (without  fenfa- 
tion)  as  perfedl,  and  the  parts  as  plump, 
as  when  the  nerves  remained  uncut. 

To  £hew  that  this  is  inexplicable  by  any 
other  means  than  fuppoiing  the  blood  pof- 
fefled  of  a  living  power,  will,  I  think,  be 
no  difficult  tafk.    We  have  only  to  men- 
tion, that  from  many  arguments  and  fom.e 
experiments,  it  is  demonftrated,  and,  I  be- 
lieve, generally  admitted,  that  the  folids  of 
our  body,  as  well  as  the  fluids,  are  always 
changing  ;   that  is,  in  the  former  there 
takes  place  a  conftant  abforption  from,  and 
as  conftant  a  depofition  to  them  by  the  ar- 
teries.   This  depofition,  phifiologifls  of  our 
days  generally  allow,  is  made  by  thofe 
means  we  have  mentioned,  diredtly  from 
the  blood,  and  what  is  abforbed  is  as  evi- 
dently poured  into  the  blood  :  only  apply 
this  to  the  cafe  in  point,  and,  beyond  a 
doubt,  it  demonftrates  the  living  power  of 
the  blood  ;  for  from  it  vve  cannot  but  infer, 
that  ill  no  long  time,  what  conftitute,  when 
the  neive  was  cut,  the  fohds  of  the  limb, 
particularly  the  mufcular  and  other  foft 

H  2  parts. 
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parts,  would  be  entirely  abforbed ;  and 
what  new  matter  was  dcpofited,  which  wc 
fee  was  in  proper  quantity,  from  theplump- 
iiefs  of  the  hmb,  ought  to  have  been  dead 
matter,  fince  the  nerves  were  cut,  unlefs  we 
fuppofe  that  the  blood  was  alive ;  which, 
were  it  not,  mortification,  according  to  this 
view  of  the  lubje6t,  uould  foon  have  fol- 
lowed, and  as  certainly  as  if  the  circulation 
in  the  arteries  had  been  flopped. 

Even  fuppofing  fome  fmall  branches  left 
(for  the  fake  of  argument)  uncut,  yet  it  is 
not  poffible  to  conceive  them  adequate  to 
animate  a  quantity  of  matter  fo  great  as  to 
require  thofe  large  trunks  which  we  fee 
fent  to  the  limb.  We  even  here  fuppofe 
the  nerves  give  to  the  mufcular  fibre  that 
life  which  it  polTelTefs  ;  yet  in  another 
place  I  will  attempt  to  (hew,  that  fimplc 
life,  if  I  may  be  allowed  the  expreflion, 
exifls  independent  of  nerves  ;  and  that  the 
mufcular  fibre  polTtfles  fuch  a  life,  and  that 
too  immediately  derived  from  the  blood, 
conjoined  only  with  a  peculiar  organiza- 
tion, is  what  1  exped  to  make  not  a  little 
probable. 

Thus, 
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Thus,  then,  have  we  invalidated  thofe 
arguments  which  have  heen  brought  againft 
the  firll:  part  of  our  pofition,  and  made  it, 
I  think,  liifficiently  evident  that  blood  is 
not  only  neceflary  to  the  life  of  a  part,  but 
that  it  is  even  capable  of  fuflaining  life  in 
a  part  unconne£led  with  the  nerves  ;  and 
that  this  could  only  take  place,  we  have 
made  evident,  from  its  being  poffefled  of  a 
living  powxr. 

Another  argument  which  naturally  oc- 
curs here,  and  which  feems  to  render  the 
idea  of  life  in  the  blood  flill  more  probable, 
if  need  be,  can  alfo  be  drawn  from  this 
wafte  and  fupply  of  our  folids. 

What  is  taken  in  by  the  abforbent  vef- 
fels,  (but  how  this  is  affected  I  cannot  even 
pretend  to  fay)  evidently  before  that,  was 
pollefled  of  life.  Now  does  its  being  ab- 
forbed  deftroy  this  life  ?  or  can  abforbent 
veffels  not  take  in  living  matter  ?  But, 
perhaps,  allowing  that  they  can,  yet  it 
may  be  aflerted,  that  they  only  take  in 
thofe  particles  of  the  folids  when  dead,  and 
thus  render  fuperfluous  the  other  two 
queflions  in  one  point  of  view. 

To 
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.  To  me  it  appears,  however,  that  were 
the  particles  of  our  folids  only  abforbed 
when  dead,  and  verging  to  putridity,  all 
thofe  effeds  would  follow  their  admiffion, 
in  proportion  to  their  quantity,  as  follow 
the  abforption  of  evidently  dead  and  putrid 
particles,  as  in  cafes  of  gangrene,  and  dif- 
eafe  would  always,  in  a  certain  degree,  be 
prefent.  Befides,  it  is  impofTible  to  figure 
to  ourfelves  how  dead  folids  couid  exift, 
without  fliewing  their  eftedls  as  fuch  ;  and 
as  impoffible  to  fuppofe  how  one  particle  is 
deprived  of  its  life,  while  the  reft  poftefs 
theirs.  But  what  end  abforption  from  our 
folids,  and  a  conftant  depofition  thereto, 
ferves,  I  will  not  take  upon  me  to  fay ; 
certain  I  think  it  is,  however,  that  they  are 
in  a  living  ftate  when  abforbed,  and  thus 
we  have  an  evident  fource  of  vitality  in 
our  fluids,  unlefs  it  can  be  fhewn  lympha- 
tic veffels,  or  vefl'els  in  general,  have  a 
power  of  deftroying  this  life  ;  but  fo  far 
from  this,  I  truft,  I  fhall  make  it  appear 
they  in  general  polfefs  a  power  of  anima- 
ting the  blood. 

Thus,  then,  are  we  led  to  the  confidera- 
tion  of  the  laft  part  of  Dr.  Hendy's  argu- 
ment, 
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ment,  which  is,  "  that  becaufe  certain  in- 
•*  gefta  taken  into  the  ftomach  are  highly 
"  neceffary  to  hfe,  we  cannot  infer  that 
**  the  ingefta  muft  have  life.'* 

To  this  argument,  in  this  place,  we  will 
merely  content  ourfelves  with  obferving, 
that  it  is  evident  our  animated  nature  de- 
rives its  origin  from  inanimate  matter : 
and  this  queftion  leads  to  the  enquiry, 
where  or  in  what  place  matter  is  fo 
changed,  fo  as,  befides  being  governed  by 
the  laws  of  dead  bodies,  it  acknowledges 
that  of  the  living.  In  another  place  I  pro- 
feffedly  treat  of  this  fubjeft,  and  therefore 
wave  the  enquiry.  I  may  only  obferve, 
that  from  two  circumftances  it  is  evident 
that  the  matter  taken  into  the  ftomach  as 
ingefta,  has,  before  it  enters  the  red  veffeis, 
its  property  fo  changed,  that  it  does  not  pro- 
duce the  effects  of  dead  matter  ;  other  wife 
we  fhould  find  that  milk,  a  fubftance  ex- 
tremely analogous  to  chyle,  mild  and  bland, 
would  fhew  no  bad  efFeds  when  immedi- 
ately injedcd  into  our  veffeis  :  but  this  is 
far  from  being  the  cafe. 

The  other  argument  is,  the  peculiarity 
of  the  procefs  of  digeftion,  and  the  well- 
known 
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known  wonderful  power  of  the  adlion  of 
veflds. 

From  this  it  is  evident,  then,  that  I  even 
view  the  matter  taken  into  our  fyftem  as 
animated  to  a  certain  degree  before  it  enters 
it ;  but  this,  it  is  evident,  we  are  not  un- 
der the  neceffity  of  proving  to  invalidate 
Dr.  Hendy's  argument.  We  have  only  to 
fay,  and,  indeed,  it  is  fo,  that  it  is  a  mat- 
ter of  no  confequence  to  us  at  prefent 
what  the  efFedls  of  the  ingefta  are,  and 
,  where  the  ingefta  are  animated,  fuice  we 
have,  by  a  multiplicity  of  argument,  and 
even  by  the  argument  to  which  he  oppofes 
this  reafoning,  demon ftrated  a  living  power 
in  the  blood. 

Having  thus,  then,  confidered  the  three 
firft  fedtions  of  our  definition,  and,  in  my 
opinion,  confirmed  them  from  experiments 
and  obfervation,  we  are  naturally  led  to 
a  confideration  of  the  fourth  and  laft,  which 
is,  that  the  living  principle  of  the  blood  is 
the  caufe  of  all  tlie  adlions  which  it  induces. 
This,  it  is  evident,  will  be  a  talk  not  a  little., 
difficult,  as  it  is  involved  in  much  obfcurity  ; 
it  would  lead  me  to  invefligate  many  hypo- 
thefes  dcferving  attention,  either  from  their 

own 
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own  plaufibility,  or  the  high  repute  of  their 
authors. 

This,  however,  is  inconfiftent  with  the 
nature  of  this  eflay  ;  befides,  it  is  a  tafk  to 
which  I  am  not  equal ;  I  muft,  therefore, 
content  myfelf  with  merely  mentioning 
the  dcfeds  of  fome  of  the  late,  and,  I  may 
fay,  generally  received,  fyftems,  leaving  the 
greater  number  to  fall  by  their  own  infuf* 
ficiency,  or  the  arguments  of  others. 

Having,  then,  already  demonftrated  that 
blood,  when  extravafated,  is  governed  by  the 
laws  of  living  matter,  we  certainly  cannot 
with  juftice  infer,  that  thofe  actions  which 
it  induces,  when  flowing  in  its  proper  vef- 
fels,  refult  from  a  caufe  of  which  by  a  prin- 
ciple it  is  divefted.  Thus  it  is  evident  that 
the  opinion,  though  novel  and  new,  is  not 
unreafonable  ;  on  the  contrary,  a  natural  and 
direct  induction  from  its  animated  nature* 

That  the  blood,  then,  in  our  fyftem  be^ 
ing  living,  its  efFedls  cannot  be  confidered 
as  refulting  either  from  its  being  paffive, 
or  as  dead  matter,  I  will  attempt  to  fhew, 
that  by  viewing  it  in  fuch  a  light,  that  is,  as 
dead  matter,  we  cannot  explain  certain  func- 
tions of  the  animal  body  ;  while  a  ready  and 

I  even 
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even  dived:  folution  is  the  confequeiice, 
when  we  view  it  poflefled  of  life,  which  it 
evidenly  is. 

To  do  this,  then,  and  prove  my  affer- 
tions,  it  is  neceflary  to  bring  forward  thofe 
efFe£ts  which  the  blood  fliows  on  the  living 
folid  when  extravafated.  Thcfe,  in  a  for- 
mer part,  we  have  flievvn,  not  to  be  the 
fame  as  thofe  which  refult  from  the  appli- 
cation of  dead  matter,  and  that  no  effefts 
are  produced  but  fuch  as  refnlt  from  the 
a6lion  of  one  living  power  upon  another. 

We  have  alfo  demonftrated,  that  the 
blood  is  poffefied  of  two  other  charafte- 
riftics  peculiar  to  a  living  flate  ;  a  power  of 
refiftance,  and  a  principle  of  fenfibility. 
Hence  it  is  not  unreafonable  to  infer,  that 
when  circulating  in  our  fyfliem  it  is  pof- 
feffed  of  a  living  power  :  therefore  the  only 
natural  and  dire£l  indudlion  from  thefe  i^jfa 
is,  that  thofe  effe£ls  which  refult  from  its 
a6bion  on  the  living  folids,  independent  of 
quantity  and  force,  muft  be  a  confequence 
of  this  principle  ading  thereon  ;  for  being 
deprived  of  a  confiant  property  of  dead 
matter,  we  cannot  fuppofe  thofe  efte^ls 

which 
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which  refuk  a  coafequence  of  a  power  of 
which  it  is  not  poflefled. 

From  thefe  arguments  alone,  then,  our 
polition  appears  to  me  fixed  and  deter- 
mined, and  no  flirthcr  proof  wanted  to  the 
eflablifhing  thus  our  fourth  and  laft  fe£lion 
of  the  definition  :  but  we  can  go  farther, 
and,  in  my  opinion, ,  demonftrate  the  im- 
poliibility  of  admitting  the  blood  to  be  dead, 
and  that  it  a6ls' chemically  on  our  folids — 
a  ftrong  proof,  independer^t  of  any  other, 
of  the  blood's  vitality. 

To  prove  this,  then,  we  will  briefly  con- 
lider,  at  this  time,  the  theory  of  circulation 
alone ;  to  explain  which  many  different 
hypothefes  have  been  invented.  Doc- 
tors White,  and  Monro,  junior,  however, 
after  invalidating  all  other  hypothefes,  pro- 
pofe  their  own,  and  which,  they  think, 
refts  on  a  fure  foundation  ;  and  which  at 
preient,  as  far  as  I  know^,  is  the  theory 
univerfally  admitted. 

From  what  I  have  been  able  to  colle£l 
from  their  works,  it  appears  to  me  that  the 
dodlrine  which  they  inculcate  is,  that  from 
the  irritabihty  of  the  heart  and  veffels,  (it 
does  not  become  me  here  to  enquire  from 

I  2  whence 
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whence  this  irritability  is  derived)  adled 
upon  by  the  blood  chemically,  that  is,  from 
itjftimulant,  faline  property,  conjoined  with 
a  certain  degree  of  diflention,  refult  the 
adion  of  the  heart,  and  the  whole  pheno- 
mena of  circulation. 

That  a  certain  ftate  of  the  heart  and  vef- 
fels  is  neceffary  to  circulation,  and  which 
may  be  termed  their  irritability,  is  what 
muft  be  granted ;  but  that  this  ftate  is 
aded  upon  by  the  blood  chemically,  that  is, 
as  we  fee  other  ftimulants  a61:  on  the  fame 
power,  is  that  part  of  the  dodVrine  which, 
i  think,  cannot  be  granted  ;  for  were  its 
a£lion  fuch,  being  dead,  (for  as  fuch  they 
coniider  the  blood)  the  fame  phenomena 
would  refult  which  follow  the  adion  of 
other  dead  matter.  The  phenomena,  how- 
ever, are  different ;  therefore  we  cannot  but 
infer  a  different  caufe. 

Let  us  only  confider  what  the  confe- 
quences  are  of  the  application  of  any  one 
ftimulus  to  parts  endowed  with  irritability. 
The  effevfls  are  too  well  known  to  require 
much  explanation,  as  every  obferver  is  fuf- 
ficiently  informed,  that  after  a  ftimulus  has 
been  ufed  for  a  length  of  time,  if  we  wifh 

to 
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to  induce  the  fame  efFedts  which  it  induced 
at  firft,  we  muft  increafe  the  dofe  in  pro- 
portion  to  the  length  of  «:ime,  or  the  fre- 
<juency  with  which  the  fticnulus  has  been 
ufed. 

Hence  we  muft,  agreeable  to  this  con- 
ftant  and  univerfal  law  refpe(51:ing  the  ac- 
tion of  dead  matter  on  muicuiar  fibres,  infer, 
that  w^ere  it  from  a  chemical  ftimulant 
quality  exifting  in  the  blood  that  the  ac- 
tion of  the  heart  and  veflels  was  induced, 
this  ftimulant  quality  ought  always  to  be 
on  the  increale,  to  enable  it  to  produce  its 
former  efteds.  This,  however,  does  not 
take  place,  if  w^e  may  judge  from  its  fen- 
fible  qualities,  the  only  teft  we  know  ;  nor 
is  it  poffible  to  fuppofe  it  could  take  place, 
as  we  neither  know  the  fource  from  which 
it  could  be  derived,  nor  the  mechanifm  by 
which  it  could  thus  be  uniformly  fup- 
ported. 

This  reafoning  applies  equally  to  the 
function  of  fecretion,  and  all  others  in 
which  blood  is  a<5lively  concerned. 

The  only  inference,  then,  which  now 
appears  to  me  can  be  drawn  from  thofe 
data  which  we  have  thus  eftablift^ed  (for- 
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mer  iiidu£lions  being  obvioufly  erroneous) 
is,  that  thofe  aftions  excited  in  a  healthy 
ftate  by  the  blood,  if  not  by  quantity  or 
fovce,  are  a  coniequence  of  its  vital  power, 
fuppofing  one  living  power  ailing  on  ano- 
ther, perhaps  fomething  analogous  to  the 
ftimulus  of  the  will  ading  on  the  principle 
of  motion. 

Having  thus,  then,  fixed  that  thofe  na- 
tural actions  which  the  blood  induces,  when 
independent  of  force  and  quantity,  are  a 
confequence  of  its  living  power,  it  would 
naturally  from  thence  appear,  that  from  a 
deftruflion  or  diminution  of  this  power  a 
morbid  flate  of  adtion  would  be  induced. 

That  this  is  the  cafe,  and  that  we  fliall 
be  thus  enabled  to  explain  the  aclions  of 
many  fubftances,  not  hitherto  afcertained, 
is  what  I  will  endeavour  to  render  proba- 
ble ;  previous  to  which,  however,  I  fhall 
endeavour  to  remove  fome  objections  which 
I  conceive  may  be  advanced  againft  the 
opinion  offered  :  they  are  feemlngly  flrong, 
and  at  firfl:  fight  not  a  little  conclufive  ; 
but  that  they  are  more  imaginary  than  real, 
obfervation,  I  truft,  will  demonflrate. 

It 
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It  may  be  alledged,  that  the  faeces,  urine, 
and  other  excreta,  which  no  one  can  even 
fnppofe  poffefled  of  life,  nor  have  they 
quahties  much  more  changeable,  or  any  of 
their  ftimulant  properties  more  increafed 
by  age  than  the  blood,  yet  we  find  that 
through  life,  from  their  adion  on  the  mov- 
ing fibre,  the  adlions  which  they  induce  for 
their  own  expulfion,  are  nearly  the  fame, 
and  perfeftly  regular  at  all  ages,  provided 
the  power  a£led  upon,  and  the  power 
which  a(Sls  thereon,  are  not  different  from 
the  healthy  ftate. 

Here,  then,  we  have  to  appearance  a 
flrong  proof  in  fupport  of  the  generally- 
received  opinion  ;  yet  to  me  it  appears,  that 
obfervation  fufficiently  demonftrates  that 
thofe  actions  which  are  induced,  by  either 
urine  or  faeces,  for  their  own  expulfion,  re- 
fult  not  from  any  quality  of  thefe  excreta 
in  a  natural  ffate,  but  from  quantity  alone  ; 
for  were  it  quality,  we  certainly  would  be 
conftantly  difcharging  both  urine  and 
f^Eces. 

That  quality,  however,  will  have  efFed, 
is  what  we  daily  obferve  in  cafes  where  we 
wifh  to  induce  catharfis  or  diurefis  :  yet 

this 
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this  fame  qnaliLy,  if  continued  for  a  length 
of  time,  lofes  its  effefts  alfo,  fo  that  no  in- 
creafed  adlion  refuks  from  it,  unlefs  its  dofe 
be  gradually  augmented.  This,  then,  is 
almoft  equal  to  a  demonftration  that  thofe 
fluids  poured  into  the  flomach,  inteftines, 
and  bladder,  although  to  the  tafte  evidently 
flimalant,  yet  from  cuftom  this  flimulant 
quality  has  no  effect  on  the  irritabihty  of 
the  inteflines,  &ic.  Increafed  difcharge 
may  alfo  occur,  independent  of  the  flimu- 
lant  quality  of  the  excreta,  from  the  difpo- 
fition  to  a£lion  being  increafed,  owing  to 
which  ftate  acSlicns  are  induced  the  more  or 
lefs  eafily. 

Thus  it  would  appear,  then,  that  the 
ftimulus  of  diilention  alone  is  that  caufe 
which  induces  the  adlion,  by  which  excre- 
tion is  affected  in  a  natural  or  healthy  ftate 
of  the  body. 

To  this,  however,  it  becomes  us  to  re- 
move another  objeclion,  to  appearance  not  a 
little  ftrong,  and  which  feems  to  demon- 
ftrate  that  a  certain  quality  of  the  faeces,  as 
well  as  quantity,  is  neceflary  for  the  dif- 
charge in  a  healthy  ftate.  For  it  is  found 
that  in  jaundice  obftipatio  occurs;  and  this 

is 


VITALITY  OF   THE  BLOOD.  65 

is  explained  from  the  want  of  the  ufual 
ftimulus  of  bile  in  the  alimentary  canal. 
Here,  however,  I  beg  to  differ  from  thofe 
who  give  this  explanation,  which,  I  be- 
lieve, is  univerfally  received,  for  thofe  rea- 
fons  already  given  concerning  the  effects  of 
cuftom,  and  that  explanation  which  appears 
to  be  the  natural,  is,  that  the  obftipatio  is 
owing  to  the  leflened  difpofition  of  the 
moving  fibre  to  contrail. 

This  leflened  or  diminifhed  irritability  is 
evident  over  the  whole  fyftem  ;  it  feems  to 
be  owing  to  the  prefencc  of  bile  in  the  cir- 
culating fyftem  either  ading  immediately 
on  the  principle  of  motion,  or  through  the 
medium  of  its  action  on  the  blood ;  and, 
perhaps,  the  diminifhed  ftate  of  motion  in 
the  inteftines  may  be  fomewhat  owing  to 
the  lefs  perfed:  ftate  of  circulation  in  the 
fyftem  of  the  vena  portarum.  That  other 
excretions  are  increafed,  appears  to  me  no 
argument  againfl:  the  diminution  of  irrita- 
bility, finceit  is  evident  thefe  maybe  owing 
-to  the  increafe  of  ftimulant  power.  This  is 
evidently  the  cafe  in  that  by  urine  ;  for  al- 
though the  fibre  be  Icfs  irritable,  yet  from 
bile  a  new  and  flrojig  ftimulus  is  given  fuf- 
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ficient  to  counterbalance  the  leffened  dirpo- 
fitlon  of  the  moving  fibre  to  contract. 

Having  thus,  then,  invalidated  all  thofc 
arguments  which  ap{5ear  to  me  at  prefent 
can  be  brought  againft  the  propofed  theory 
of  the  blood's  circulation,  and  feeniingly 
proved  that  all  the  adlions  which  the  blood 
induce,  arc  a  confequence  of  its  principle 
of  life,  we  next  come  to  fay  a  few  words 
concerning  morbid  adions,  induced  from  a 
morbid  ftate  of  the  blood. 

That  fuch  cafes  occur  we  have  fufficient 
experiments  to  confirm,  particularly  thofe 
inftituted  by  the  learned  and  indefatigable 
experimenter,  the  Abbe  Fontana,  in  his 
Treatife  on  Poifons,  who  appears  highly 
fenfible  fome  principle  exifls  in  the  blood 
with  which  we  are  but  little  acquainted  : 
*'  but,"  fays  he*,  (fpeaking  of  the  adlion  of 
the  venom  of  the  viper  on  a  principle  in 
the  blood,)  "  what  this  new  principle 
"  is,  and  what  the  organs  that  fecrete  and 

convey  it  to  the  veffels — in  this,'*  fays 
he,  "  experiment  could  alone  furnifh  me 
**  with  fome  light,   and  conduct  me  to 

*  Vol.  I.  p.  329. 
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**  fome  new  truth.  But,'*  concludes  he, 
where  are  the  experiments  to  begin  ?" 
By  experiment  I  think  I  have  demon-, 
ftrated  a  principle  in  the  blood,  which  is 
that 'which  oroduces  all  its  effeds,  if  in- 
dependent  of  quantity  and  force  ;  and  by 
induction  then,  together  with  experiment, 
I  will  attempt  to  demonftrate,  that  it  is  on 
this  principle  the  poifon  a£ls  :  but  were  we 
to  enter  into  into  a  full  difcuffion  of  this 
fubjed,  it  would  far  exceed  the  bounds  of 
this  efl'ay ;  for  cOnnedled  with  it  is  the  dif- 
cuffion of  many  intricate  and  obfcure  pa- 
thological fubjeds.  Perhaps  the  humoral 
pathology  fo  long  difcarded  may  yet,  for 
feveral  reafons  hereafter  inferred,  be  re- 
vived. In  faying  fo,  I  do  not  mean  to  in- 
fer that  any  of  the  antients*  theories  con- 
cerning the  particular  difeafes  exifting  in 
the  humours,  will  be  found  juft  ;  on  the 
contrary,  all  I  wifh  to  fay  is,  (and  we  may 
as  well  deny  the  exiftence  of  the  fluids  as 
•deny  it)  that  there  exifts,  in  not  a  few 
cafes,  a  morbid  ftate  of  the  blood,  which, 
when  prefent,  is  always  a  caufe  of  difeafe, 
and  not  unfrequently  of  death  itfelf. 

K  2  That 
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That  this  morbid  f]-ate  of  the  blood  is 
in  many  cafes  the  primary  difeafe,  is  what 
I  expedl  to  make  not  a  little  probable  ; 
and  alfo  that  a  morbid  ftate  of  adion  in  the 
folids,  will  induce,  as  a  confequence,  a  mor- 
bid ftate  of  the  blood. 

That  the  fluids  are  often  in  a  difeafed 
ftate,  or,  at  leaft,  a  ftate  different  from  that 
in  health,  is  manifefl:  even  from  their  ob- 
vious fenfible  qualities ;  but  that  a  difeafed 
jftate  thereof  may  eH'iR  without  any  obvious 
change  in  thefe  qualities,  we  may  necef- 
farily  infer  from  our  ignorance  of  what 
the  principle  of  life  confifts  ;  yet  in  fuch 
cafes  it  will  commonly  be  in  our  power 
to  Ihev*^  its  morbid  ftate,  from  its  being  no 
longer  governed  by  thofe  laws  which  go- 
vern blood,  evidently  endowed  with  a  prin- 
ciple of  life,  as  we  have  demon ftrated  that 
air  ac^ting  upon  this  principle  of  life  by  its 
flimulus  coagulates  the  blood.  Hence  the 
natural  conclulion  from  this  is,  that  when 
blood  coagulates  with  difficulty,  or  not  at  all, 
w^hen  expofed  to  the  air,  that  its  principle 
of  life  is  in  what  may  be  called  a  morbid 
ftate  ;  and  it  is  as  evident  this  morbid  flate 

may 
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may  either  confift  in  an  infenfibllity  of  this 
principle j  (unconnefted  with  diminution) 
to  thofe  ftimuli  which  formerly  aded  with 
facility  upon  it,  on  a  partial  diminution  of 
this  principle,  or  a  total  diminution  of  the 
fame. 

That  the  firft  ftate,  infenfibility  of  the 
blood  to  a  ftimulus  (unconnected  with 
diminution)  may  occur,  the  analogy  of 
other  parts  adled  upon  by  ftimuli  render 
fufficiently  probable.  This  ftate,  when  it 
happens,  however,  I  view  merely  as  fecon- 
dary,  and  the  confequence  of  a  morbid 
adlion,  perhaps  of  thofe  organs  which  con- 
tribute to  the  blood  its  living  power ;  and 
that  even  from  a  different  ftate  of  adion  of 
thefe  organs,  induced  by  different  exciting 
powers,  refult  the  different  or  various  de- 
grees of  infenfibllity,  obferved  in  the  blood 
in  different  fpecies  of  inflammatory  dif- 
eafes,  where,  from  feveral  experiments 
made  by  freezing,  and  fjmilar  to  thofe  al- 
ready related,  I  was  led  to  infer,  that  only 
infenfibility  to  ftimulus,  without  diminu- 
tion, occurred,  while  diminution  by  the 
fame  experiments  was  evident  in  the  pu- 
trid. 

In 
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In  thofe  cafes  in  practice  our  chief  at- 
tention ought  to  he  direfted  to  counter- 
ad:  the  morbid  ftate  of  aftion  ;  for,  on 
a  renaoval  thereof,  in  no  long  time,  the 
effedls  commonly  ceafe,  there  being  a  cef^ 
fation  of  the  caufe. 

That  the  fecond  ftate,  a  diminution  of 
the  principle  of  life  in  the  blood,  may  occur 
from  caufes  a6ling  immediately  fo  as.  to 
produce  this  diminution,  we  are  bound  to 
believe,  from  many  obfervations,  and  more 
particularly  from  this  general  law,  that  cer- 
tain matters  which  in  a  given  degree  can 
produce  the  annihilation  of  life  ;  yet  from 
a  deficiency  of  this  quantity,  are  only  ade^ 
quate  to  produce  a  diminution  of  this  life, 
and  which  diminution  will  always  be  in 
proportion  to  the  quantity  or  force  with 
which  the  hurtful  power  a£ts.  Hence,  per-^ 
haps,  the  different  degrees  of  putrid  difeafes 
in  which  the  blood  is  differently  affedled. 

But  a  queftion  naturally  occurs  here. 
Does  the  caufe  inducing  thefe  difeafes  acSt 
primarily  on  the  blood  ?  and  do  the  fymp- 
toms  and  confequences  which  follow,  de^ 
rive  their  origin  from  this  fource  ? 

That 
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I'hat  this  is  the  cafe,  recent  experi- 
ments, and  indudions  therefrom,  appear  to 
me  to  render  it  probable.  Many  fubftauces, 
as  the  poifon  of  the  viper,  ticunas,  &c., 
which  were  formerly  thought  to  a<3:  on  the 
nerves,  experiment,  our  only  fure  guide, 
has  proved  to  be  falfe,  and  that  they  exert 
their  virulence  on  the  blood  alone :  and 
hence,  although  contagion  has  not  been 
made  the  fubjed:  of  experiment,  as  it  is  out 
of  our  power,  yet,  from  many  circiim- 
ftances  attending  the  hiftory  of  affedions 
induced  by  this  caufe,  we  have  great  reafon 
to  believe  that  its  primary  aftion  is  on  the 
blood,  through  which  the  principles  of 
fenfation  and  motion  are  affeded  ;  for  on 
the  healthy  ftate  of  the  blood,  we  have 
fhewn,  depends  the  healthy  ftate  of  thefe 
fundlions.  Circumftances  alfo  attendins: 
the  , cure  of  affedlions  induced  by  this  caufe, 
feem  to  render  the  opinion  not  a  little  pro- 
bable, all  of  them  generally  confifling  in 
fuch  means  as  tend  to  increafe  adion  and 
fupply  the  want,  while  even  fome  of  thero, 
opium,  and  from  analogy  may  we  not  fup- 
pofe  the  reft,  Fontana  has  fhewn  to  ad 
immediately  on.  the  blood. 

I  Here, 
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Here,  however,  from  the  nature  of  the 
thing,  will  venture  to  fuggeft  a  pradice, 
although  it  has  the  appearance  of  novelty; 
.In  many  cafes  of  putrid  difeafes,  as  the 
plague,  fevers  of  the  typhoid  type,  fcurvy^ 
&c.,  I  would  recommend  transfufion,  or 
the  abftra<nion  of  a  certain  degree  of  the 
difeafed  blood,  and  the  infertion  of  a  quan- 
tity of  healthy  from  a  perfon  in  a  found 
flate.  The  only  objedlion,  or  rather  hazard, 
in  this  practice,  is,  our  ignorance  of  the 
proper  quantity  which  can  be  infertedj 
there  being,  I  think,  from  many  other  mor- 
bid cafes,  fufficient  reafon  for  believing 
that  there  exifts  a  certain  balance  be- 
twixt the  powers  to  be  a^ted  upon,  and 
thofe  which  aft  thereon  ;  the  powers 
then,  in  thefe  cafes,  are  evidently  l^effenedj 
confequently  thofe  fubftances  which  a6l 
on  thefe  powers  muft  be  applied  in  a  lefs 
degree,  otherwife  from  their  adlion  there 
will  refult  fuch  an  expence  of  animal 
powers  as  would  ultimately  terminate  fa- 
tally. 

This  argument,  however,  ftrongas  it  is, 
is  of  no  weight  in  another  morbid  cafe, 

depends- 
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depending,  as  I  think,  upon  a~31minution 
of  the  vital  power,  by  the  retention  of  that 
hurtful  matter  generated  by  the  fyftem  it- 
felf,  and  thrown  off  by  refpiration  ;  which 
being  fufpended  from  any  caufe  whatever, 
a6ls  fo  upon  the  principle  which  ftimulates 
the  heart,  and  which  I  have  fhewn  to  be 
life,  that  it  is  no  longer  capable  of  adting 
upon  the  principle  of  motion  in  the  heart,  fo 
as  to  induce  its  contraftion  and  confequent 
propulfion  of  the  blood  through  the  whole 
fyftem,  on  which  a6live  life  immediately 
depends.  Here,  then,  the  powers  are  in 
an  ordinary  and  healthy  ftate  ;  confe- 
quently  all  that  is  wanted  is,  that  the 
power  which  ftimulates  ought  to  be  ren- 
dered healthy  alfo,  which  could  be  eafily 
done  by  transfufion,  were  we  not  deprived 
of  the  means  of  withdrawing  the  difealed 
blood  from  the  fyftem,  from  the  want  of 
adlion  of  the  veffels.  Hence  we  are  under 
the  neceffity  of  increafing  the  difpofition 
to  adion  of  thefe  veffels  by  external  heat, 
and,  as  far  as  poffible,  promoting  refpira- 
tion, and  the  confequent  fubftra£lion  of  the 
virulent  matter  from  the  mafs  of  blood. 

L  Dr. 
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Dr.  Goodwill,  in  his  excellent  eflay  oti 
fufpcnded  animation,  has  clearly  pointed  it 
out,  that  the  ceflation  of  circulation  de- 
pends on  a  want  of  fufficient  ftimulus  in 
the  blood,  without  venturing  to  fuggeft 
what  this  ftimulant  power  is  which  is  ren- 
dered inert ;  elfe where  I  have  fhewn, 
that  the  only  power,  independent  of  quan- 
tity, which  ftimulates  in  the  blood,  is  its 
2fc  ;  eonfequently  if  there  be  a  defeft  of 
ftimulant  quality,  which  there  evidently 
is,  the  principle  of  life  therein  mufl:  be  af- 
fected. 

Dr.  Goodwin  is  farther  of  opinion,  that 
the  principle  which  changes  the  colour  of 
the  blood  black,  is  alfo  the  fame  principle 
which  deftroys  circulation  ;  but  with  dif- 
fidence I  would  fay,  reafoning  from  ana- 
logy, that  the  principle  which  changes 
the  blood  black,  is  not  the  fame  principle 
which  deftroys  circulation,  or,  in  other 
words,  deftroys  the  life  of  the  blood  ;  for 
by  experiment  it  is  found  *,  that  the  poi- 
-fon  of  the  viper,  which  evidently,  when 
ufed  in  proper  quantity,  entirely  deftroys 
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the  life  of  the  blood,  fo  far  as  to  deftroy 
animal  life,  has  the  faculty  of  changing 
the  colour  of  the  blood,  both  of  warm  and 
cold  animals,  black  ;  yet  it  is  only  a  poifon 
to  the  former,  being  innocent  to  the  latter. 

Having  thus,  then,  in  a  curfory  manner, 
confidered  a  few  of  thofe  cafes  depending, 
either  on  an  infenfibility  to  ftimulus,  with- 
out diminution,  or  on  fo  far  a  diminution  of 
the  blood's  life  as  that  a  cure  can  be  brought 
about  by  indirect  means,  we  in  the  laft 
place  come  to  confider  that  ftate  either  de- 
pending on  an  annihilation,  or  fo  far  de- 
ftrudion  of  the  blood's  life,  that  by  any 
fecondary  means  we  are  unable  to  reflore 
life  to  the  animal. 

The  ingenious  Fontana  has,  I  think,  fa- 
tisfadlorily  proved,  that  the  poifon  of  the 
viper,  ticunas,  toxicodendron,  cherry  lau- 
rel, and  fome  other  vegetable  poifons,  a6t 
folely  on  the  blood  ;  no  doubt  fome  may 
deny  the  experiments  ;  but  by  candour  I 
am  bound  to  believe  them  juft,  till  fome 
perfon  of  merit  will  point  out  their  de- 
feds,  many  of  them  fhewing  that  both 
fenfation  and  the  power  of  motion  are  only 

L  2  fecon- 
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fecondaiy  affefted  ;  for  thefe  poifons,  when 
applied  to  the  nerves,  fliew  no  adion  there- 
on :  and  correfponding  with  this  is  the  ef- 
feds  of  ligature  above  the  parts  bit,  the 
circulation  being  flopped,  the  difeafe  caufed 
by  the  venom,  as  its  total  a£tion  is  on  the 
blood,  fhould  be  fo  too.  This  accordingly 
Fontana  found  to  occur  in  the  cafes  of  ani- 
mals for  which  he  made  ufe  of  it  *,  which 
never  could  happen  were  not  the  blood  the 
part  on  which  it  adled. 

We  alfo  find  that  parts  amputated,  im- 
mediately after  being  bit  by  a  viper,  not- 
withftanding  yet  in  a  ftate  of  palpitation, 
to  our  fenfes,  fhew  no  figns  of  difeafe, 
there  fti^ll  fubfifting  the  degree  of  heat  for 
a  length  of  time  it  had  before  cut  out,  to- 
gether with  a  pcrfe<f]t  irritability  in  its  muf- 
cles,  which  continue  to  move  even  for 
whole  minutes  -f. 

From  thefe  circumflances  briefly  ftated 
then,  we  are  irrefiftibly  led  to  the  conclu- 
sion, that  thefe  poifons  aft  upon  fome 
power  in  the  blood  ;  and  from  the  eftefts 

*  Fontana,  vol.  II.  p.  48. 
t  Vol.  I.  p.  291. 
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we  will  endeavour  to  fhew  what  this  power 
is,  having  previoufly  made  the  induction, 
that  although  the  irritabihty,  which  fome 
think  is  the  principle  on  which  thefe  poi- 
fons  a6t  *,  is  diminifhed,  and  even  de- 
flroyed,  yet  this  may  rather  be  an  efFed  than 
a  caufe,  and  owing  entirely  to  the  change 
induced  in  the  blood,  rather  than  an  efFedt 
of  the  venom  on  the  mufcular  fibre  ;  for 
as  the  fenfibility  is  afFefled  equally  with  the 
irritability,  and  as  the  venom  does  not  a<5t 
on  the  nerves,  but  on  the  blood,  this  dimi- 
nution of  ftrength  and  fenfation,  and  like- 
wife  the  diminution  of  the  irritability  it- 
felf,  may  depend  on  the  blood.  It  remains 
for  us,  then,  to  determine  what  this  power 
is  on  which  the  venom  of  the  viper  afts. 

Fontana,  fenfible,  as  we  have  already 
feen,  that  we  muft  admit  the  prefence  of 
fome  principle,  and  that  too  of  a  fubtlc 
nature,  hazards  in  feveral  places  -j-  conjec- 
tures, that  this  principle  is  fecreted  by  the 
nerves,  and  by  their  termination  in  the 
blood  veiTels  poured  thereinto,  and  circu- 

*  Dr.  Milman. 

t  Vol.  I.  p.  331,  and  vol.  II.  p.  153. 
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kted  along  with  the  blood  ;  and  on  the  dc- 
ftrudtion  of  which  principle  by  thefe  poi- 
fons,  he  fuppofes  it  more  than  probable 
death  enf^es. 

Elfe where  we  fpeak  to  this ;  but  be  it  as 
It  may,  as  I  have  fhewn,  that  the  coagula? 
tion  of  the  blood,  when  drawn,  depends 
upon  its  vital  power  being  a^^ted  upon  by 
th^  ftimulus  of  air ;  fo  when  this  poweu 
to  coagulate  is  entirely  deftroyed,  we  muft 
fuppofe  that  its  living  power  is  deftroyed. 

That  its  life  in  this  cafe  is  deftroyed  by 
the  a\5lion  of  thefe  poifons,  and  not,  as  in 
fome  other  cafes,  only  rendered  infenfible 
to  what  was  formerly  a  ftimulus  to  it,  both 
inje(£tion  of  it  into  the  veflels,  and  fimple 
mixture  with  blood  drawn,  fufficiently  de- 
monftrate. 

In  the  former  cafe,  from  the  adion  of 
the  viper's  poifon  injedled  into  the  veins,  a 
confide  rable  quantity  of  the  blood  is  fluid,  and 
deprived  of  the  power  of  coagulation,  with 
an  evident  tendency  to  putrefadion,  while 
another  part  of  it  is  firm  and  coagulated ; 
the  coagulated  part,  however,  although 
oppofite  to  the  opinion  of  Fontana,  I  view 
as  entirely  depending  upon  a  want  of 

force 
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force  in  the  poifon  to  deftroy  the  whole  of 
the  vital  principle,  yet  dellroys  fo  inuch  as 
to  produce  death. 

This  opinion  is  rendered  extremely  pro- 
bable, both  from  the  evident  coagulation  of 
the  blood  in  the  velTels  of  moft  dead  ani- 
mals, and  even  thofe  who  die  fuddenly, 
but  more  particularly  from  what  occurs 
from  the  adion  of  the  ticunas  injed:ed  into 
the  veins ;  there  the  death  is  more  fuddeii 
than  from  the  injedtion  of  the  viper's  poi- 
fon, and  alfo  the  confequences  more  re- 
markable, all  the  blood  is  in  a  fluid  ftate, 
deprived  of  the  power  of  coagulation  from 
air,  and  the  difeafed  flate  of  certain  vifcera 
is  far  more  obvious. 

Here,  then,  we  infer  from  its  confe- 
quences, the  poifon  of  the  ticunas  more 
aftive  than  the  viper's,  and  confequently 
from  all  the  blood  being  in  a  fluid  flate, 
and  deprived  of  the  power  of  coagulation 
from  expofiire  that  it  deftroys,  even  in  a  very 
fmall  quantity,  all  the  vitality  of  the  blood. 

From  the  weaknefs  of  the  viper's  poi- 
fon, I  would  alfo  explain  its  want  of  power 
in  killing  cold-blooded  animals,  and  not 
from  any  thing  peculiar  in  their  blood, 

only, 
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only,  perhaps,  that  of  being  more  tenacious 
of  its  life  ;  for  we  find  the  ticunas,  which 
evidently  a£ls  in  the  fame  way,  only  with 
greater  force,  kills  them  alfo  ;  and  hence 
from  thefe  circumftances  we  are  led  to  a 
contrary  conclufion  from  that  of. Fon tana*; 
and  inftead  of  faying,  that  the  cfFefts  which 
the  viper's  venom  produce  on  the  blood 
are  more  clear  and  decided  than  thofe  of 
the  ticnnas,  from  its  producing  coagulation 
of  it :  I  would  fay  that  this  coagulation  is 
a  mark  of  the  weaknefs  of  the  poifon,  and 
only  a  confequence  of  that  poifon  being 
inadequate  to  deftroy  the  whole  of  the 
blood's  life  ;  while  the  fluidity  of  the  blood, 
its  greater  tendency  to  diflblution,  and  the 
more  obvious  changes  in  certain  vifcera, 
evidently  fhew  the  greater  virulence  of  the 
ticunas,  and  its  capability  to  deftroy,  in  a 
fmall  quantity,  all  the  blood's  life. 

Moreover,  the  opinion  which  I  have 
ventured  to  fuggeft,  of  the  poifon  of  the 
viper  being  only  deftruflive  to  the  blood's 
life  in  a  given  quantity,  is  rendered  proba- 
ble, even  from  the  experiments  of  Fontana 

*  Vol.  11.  p.  134. 
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himfelf,  who,  following  Mead,  found  that 
the  faid  poifon  has,  when  mixed  with  the 
blood  out  of  its  veflcls,  only  the  property 
of  preventing  its  coagulation  when  ufed  to 
a  confiderable  extent  *. 

The  latter  cafe,  that  is,  the  effe£ls  of 
the  poifon  on  blood  drawn  from  its  vefTels, 
tends  alfo  much  to  confirm  the  idea,  both 
of  the  mode  of  action  of  thefe  poifons,  and 
the  power  on  which  they  aft ;  for  from  a 
let  of  experiments  ■f,  inflituted  by  Fontana, 
we  find  that  the  poifon  of  the  viper  and 
tic  Unas,  mixed  with  the  blood,  prevent 
its  coagulation,  and  haften  its  putrefac- 
tion ;  which  laft  circumftance,  indepen- 
dent of  others,  is  a  ftrong  proof  that  thefe 
poifons  produce,  when  ufed  in  fufficient 
quantity,  a  total  annihilation  of  the  blood's 
life,  and  have  not  the  efFe£l,  as  may  be  fup- 
pofed,  of  only  rendering  the  life  of  the 
blood  in.fenfible  to  what  was  formerly  a 
ftimulus  to  it. 

We  have  thus,  then,  briefly  ftated  oirr 
reafons  for  fuppofing  that  thefe  poifons  a6t 

*  Vol.  L  p.  313-377. 
t  Vol.  I.  p.  377. 
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on  the  living  principle  of  the  blood  ;  owing 
to  the  deftrudion  of  which,  as  it  is  the 
caufe  of  all  the  adlons  which  the  blood 
induces,  there  is  a  ccflation  of  aftion,  and 
confequently  inftaiit  death. 

For  farther  particulars  I  refer  to  the 
Abbe's  work  itfelf,  replete  with  much  ufe- 
ful  information,  both  as  to  the  mode  of  ac- 
tion of  thefe  poifoiis,  and  thofe  medicines 
which  are  thought  to  afFedl  a  cure. 

To  me  it  appears,  that  when  only  a 
fmall  quantity  of  the  poifon  is  applied,  and 
confequently  only  flight  fymptoms  enfue, 
nature  herfelf  is  the  cure,  throwing  off  that 
quantity  of  the  blood  by  different  waj's, 
which,  by  the  adion  of  thefe  poifons,  was 
rendered  inanimate  ;  perhaps  the  cure 
might  be  fomewhat  accelerated  by  trans- 
fufion ;  but  in  thofc  cafes  wlicre  the 
poifon  has  been  introduced,  in  fuch  quan- 
tity as  to  deftroy  the  whole  or  greater  part 
of  the  blood's  vital  power,  nothing  that  I 
know,  nor  do  I  think  any  thing  can  efted: 
a; cure ;  the  only  probable  means  would  be. 
tiansfufion  ;  but  here  infurmountable  bars- 
are  prefented  to  our  view,  as  we  know  of  no 
power  by  which  we  can  empty  the  veffels  ; 

and 
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and  moreover,  although  we  did,  and  could 
fill  the  vefTcls  with  healthy  blood,  yet 
fuch  a  ftate  of  very  important  organs,  as  the 
lungs,  is  fo  fuddenly  induced  as  is  inconfif- 
tent  with  life.  In  vain  then  we  feek  for  a 
remedy  againll:  this  diforder.  We  may  find 
a  preventive,  or  fuch  a  fubftance  as  either 
prevents  its  admiffion  into  the  blood  ;  or 
although  admitted,  has  the  power  of  fo 
involving  or  deftroying  its  venomous  qua- 
lity, that  from  its  introduction  no  bad  ef- 
feds  follow. 

To  one  or  other  of  thefe  heads,  then,  we, 
without  doubt,  muft  refer  the  influence 
the  lunar  caufric  fhews  when  mixed  with 
viper's  venom,  of  rendering  inert  its 
noxious  quality  ;  for  no  fuch  power  would 
it  fhew  as  a  cure,  were  once  the  poifon  al- 
lowed to  a6l  on  the  blood. 

Thus,  then,  have  we  briefly  confidered 
the  different  fedions  of  our  definition,  and, 
in  my  opinion,  confirmed  them  all.  Hence 
can  we  any  longer  doubt  of  the  blood's  be- 
ing alive,  when  we  find  it  governed  by 
fixed  and  conflant  laws  of  living  matter, 
the  only  tefl  by  which  we  can  judge  of  the 
prefencc  of  life.    We  have  found  it  fenfi- 
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ble  to  a  ftimulus,  capable  of  refiftlng  thofe 
hurtful  agents  which  threaten  its  deftruc- 
tlon  :  and  above  all,  we  have  found  that, 
by  viewing  the  blood  as  alive,  we  can  only 
explain  the  phenomena  of  many  important 
functions  of  the  animal  body. 

The  next  fubjedofour  enquiry  will  be, 
to  determine  from  whence  the  blood  de- 
rives this  life,  by  which  we  are  led  to  our- 
fourth  and  lall:  general  head. 

To  determine  from  whence  the  blood 
derives  its  life,  is  a  talk  no  lefs  arduous 
than  involved  in  obfcurity  ;  all  Vv-e  can, 
perhaps,  arrive  at,  w  ill  amount  to  nothing 
more  than  a  mere  conje6lure,  and  what  I 
offer  is  as  fuch,  rather  than  the  refult  of 
■experiment  or  ad^ual  obfervation.  The 
organs  which  poflefs  the  power  of  render- 
ing the  blood  living,  or  changing  inanimate 
to  animate  matter,  are  to  us  not  certainly 
known  ;  but  from  different  clrcumffances, 
I  think  that  this  change  is  effe£led  not  by 
any  diftin^l  organ,  I  rather  view  it  as  the 
effcvSl  of  the  whole  abforbent  and  circu- 
lating veffels  ;  but,  perhaps,  fome  change 
may  alio  take  place  in  certain  glandular 
organs,  with  the  ufe  of  which  we  are  un- 

acquaint' 
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acquainted ;  and  this  the  rather,  as  we 
fhall  find  the  lymphatic  glands,  which 
were  formerly  fuppofed  to  perform  analo- 
gous changes  to  thefe  organs,  poflefled  of 
a  confiderable  power  of  animating  the 
blood. 

How  thefe  organs  which  we  have  enu- 
merated efFedt  the  change  which  we  have 
afcribed  to  them,  or  in  what  this  change 
really  confills,  we  are,  perhaps,  equally 
ignorant. 

That  the  firft,  however,  in  all  probabi- 
lity, depends  on  the  a6lion  (fpecihc,  wc 
may  call  it)  of  veflels,  is  not  improbable, 
as  in  other  cafes  we  evidently  fee  as  won- 
derful changes  effeded  by  them,  both  in 
the  vegetable  and  animal  kingdom  ;  but  in 
^vhat  the  other  life  itfelf  conhfls  I  cannot 
even  hefitate  a  conjedlure ;  it  feems  to  be 
the  mofl  fimple  of  life  with  which  tho 
blood  is  endowed  ;  but  whether  the  refult 
of  a  particular  organization,  or  peculiar  mo- 
dification of  matter,  or  on  the  prefence  of 
fome  invifible  matter  fecreted  by  either  vef- 
or  nerves,  or  fhews  thofe  efFe^ls  from 
the  prefence  of  fome  immaterial  power,  is 
what  I  cannot  pretend  to  fay;  perhaps  we 
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fhall  never  be  able  to  afcertain  it ;  and,  at 
beft,  more  properly  a  metaphyfical  than  a 
phifiological  enquiry.  We  therefore  wave 
the  enquiry,  and  next,  previous  to  our  com- 
ing to  the  main  point,  as  it  may  be  of  fome 
fervice,  we  will  endeavour  to  afcertain  if  it 
refides  in  any  part  of  the  blood  more  than 
others. 

In  what  part  of  the  blood  life,  as  we 
have  defined  it,  more  particularly  refides  is 
a  matter  of  fome  doubt ;  certain  I  am, 
however,  from  experiment,  that  it  poffefles 
it  in  the  higheft  degree  when  all  the  parts, 
are  in  their  proper  proportion,  and  inti- 
mately blended  together  ;  but  that  one  or 
more  parts  of  it  may  have  it  in  a  greater 
degree  than  others,  is,  I  think,  from  expe- 
riments made  by  freezing,  rendered  fuffici- 
ently  probable. 

Independent  of  thefe,  I  would  even  con- 
jedure  that  this  power  principally  refides 
in  the  coagulable  lymph  ;  not  that  1  deny  it 
to  the  other  conftituent  parts ;  for  they 
certainly  all  of  them  partake  of  it  in  fome 
degree ;  but  that  it  more  immediately  re- 
fides in  the,  coagulable  lymph,  is  drawn 
from  our  finding  that  many  parts  of  all 

animals 
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animals  have  their  veflels  only  of  fuch  fizc 
as  to  admit  this  and  ftriim  ;  in  it,  or  the 
ferum,  then,  or  in  both,  refides  this  power, 
fince  they  produce  the  effe6l  of  the  whole. 

That  the  ferum  has  not  life,  is  what  I 
will  not  pretend  to  fay  ;  but  certain  am  I 
from  experiments  by  freezing,  that  it  is 
only  in  a  low  degree,  and  very  far  inferior 
to  that  of  the  coagulable  lymph. 

Independent  of  thefe,  however,  what  led 
me  to  adopt  it,  is  from  an  obfervation  of 
the  illuftrious  Haller,  who,  in  endeavour- 
ing to  render  probable  the  opinion  of  irrita- 
bility being  independent  of  fenfibillty,  in- 
fers, that  the  former  has  its  feat  in  the 
glutinous  matter,  conne6ling  the  earthy 
elements  of  which  the  fibres  are  compofed  ; 
and  that  this  irjitability  ought  to  be  con- 
iidered  as  a  peculiar  property  of  tliis  glu- 
tinous fubflance.,  in  like  manner  as  gravity 
is  allowed  to  be  a  property  of  matter  in 
general,  although  its  caufe  cannot  be  aA 
figned  *. 

It  is  foreign  to  my  purpofe  to  determine, 
whether  or  no  irritability  is  independent  of 

♦  Ad.  Getting,  vol.  II.  p.  152. 

fenfi- 


88  AN  ESSAY  ON  THE 

fenfibility  ;  it  is  enough  for  my  purpofe  to 
acknowledge,  that  it  appears  to  me  highly 
probable,  from  many  experiments  and  obfer- 
vations  lately  brought  forward  by  many 
ingenious  men.  Taking  it  for  granted, 
then,  that  there  exifts  a  power  in  mufclea 
called  irritabihty,  independent  and  diftin6t 
from  fenfibihty,  it  remains  for  me  to  hazard 
a  conjedure  concerning  its  formation. 
Dr.  Haller  affirms,  and  I  believe  it  exifts 
truth,  that  this  irritability  refides  in  the 
glutinous  part  of  the  mufcle  ;  and  that  this 
glutinous  part  is  nothing  but  the  gluten 
of  the  blood  unchanged,  only  applied,  de- 
pofited,  or  particularly  arranged,  by  the  ar- 
teries, appears  to  me  no  improbable  fup- 
pofition.  The  glutinous  matter  of  both,  in 
a  dead  ftate,  is  exa£lly  the  fame. 

So  tar,  then,  from  faying  that  the  irrita- 
bility of  tills  glutinous  matter  is  a  pecu- 
liar property  of  it,  as  gravity  is  of  matter 
in  eeneral,  which,  for  feveral  reafons  ftated 
by  Dr.  White  *,  cannot  be  admitted,  I 
would  fay,  that  as  we  have  dem.onftrated 
fimple  life,  or  life,  at,  leaft,  unconneded 


*  White's  works,  p.  294. 
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with  any  vifible  organization,  to  exifl:  in  the 
blood,  that  from  the  gkitinous  part  of  this 
blood,  applied  and  arranged  by  the  arteries 
in  a  particular  manner,  it  forms  the  gluti- 
nous part  of  the  mufcular  fibre  ;  and  that 
the  power  this  fibre  has  of  Ihortening  it- 
felf,  when  a6led  upon  by  a  ftimulus,  does 
not  depend  on  the  life  it  poffeffes,  being 
different  from  that  which  it  was  when 
gluten  circulating  in  the  blood,  but  en- 
tirely from  a  different  organization,  which 
is  certainly  fufficient  to  explain  all  the 
phenomena. 

Dr.  White  employs  the  fame  reafoning, 
to  fhew  how  the  nerves  are  not  irritable, 
and  which  is  equally  applicable  to  every 
different  kind  of  conftituent  part  of  the 
animal  body.  He  fays,  "  Since  mufcles 
"  are  the  only  organs  of  the  body,  which 
"  by  their  peculiar  ftrudure  are  fitted  for 
"  motion,  it  is  no  wonder  the  nerves 
"  fhould  have  no  irritabihty,  fince  the 
"  want  of  it  is  only  a  neceflary  confe- 
"  quence  of  their  make  *." 


*  White's  works,  p.  280. 
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On  the  principle  we  have  laid  down,  we 
alfo  eafily  explain  the  irritability  of  many 
plants  ;  and  this,  when  ferioufly  confidered, 
(which  I  cannot  do  at  prefent)  ferves  tO' 
render  the  opinion  about  the  formation  of 
irritability  not  a  little  probable. 

Then  it  is  evident  I  confider  the  life  of 
the  blood  as  more  immediately  refiding  in 
its  gluten.  To  prove  this,  I  at  prefent  have 
contented  myfelf  with  obfervation  ;  yet  at 
a  future  period  a(5tual  experiment,  1  truft, 
will  confirm  it. 

That  that  property  of  the  blood,  which 
we  have  denominated  its  life,  may  refult 
from  the  action  of  thofe  organs  which  we 
have  marked  out,  is  an  opinion  which, 
from  analogy,  we  can  at  leaft  render  highly 
probable  ;  after  which  we  will  ufe  a  few 
additional  arguments  to  (hew  that  its  life  is 
not  fecreted  by  the  nerves. 

Previous  to  confidering  the  change 
which  they  induce,  we  will  take  a  fhort 
view  of  the  procefs  inftituted  by  nature, 
for  rendering  inanimate  matter  capable  of 
being  aded  upon  by  that  power  which 
gives  it  the  property  of  animated  matter. 

Mr. 
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Mr.  John  Hunter  was  the  firft  who  fa- 
tisfadlorily  pointed  out  how  and  by  what 
means  this  change  was  induced  :  he  made 
it  appear,  that  it  was  from  the  adion  of  a 
peculiar  ^luid  poured  into  the  ilomach. 

This  opinion  future  obfervers  have  fuffi- 
<:iently  confirined  ;  but  what  the  change  is 
which  this  fluid,  perhaps  in  conjundlion 
with  others,  produce,  is  what  we  are  en- 
tirely ignorant  of,  correfponding  with  no 
procefs  with  which  we  are  acquainted. 

The  conjedlure  I  fhould  make  on  this 
fubje(ft,  were  I  allowed,  would  be,  that 
from  the  adion  of  this  peculiar  fluid  on, 
or  from  its  mixture  with,  inanimate  matter, 
it  is  thereby  rendered  a  fit  pabulum  for  be- 
ing a6led  upon  by  the  lymphatic  fyftem, 
in  which  a  farther  change  is  induced,  by 
which  it  is  rendered  capable  of  being  far- 
ther a6led  upon  by  the  blood  veflels,  in 
which  it  is  evident  a  farther  and  very  im- 
portant change  is  affecfied. 

This  opinion  feems  to  be  rendered  not  a 
iittle  probable,  from  what  we  fee  happen 
in  feveral  particular  cafes,  many  fubftances 
refilling  the  adion  of  this  fluid,  by  which 
they  fometimes  cannot  get  into  the  fyftem, 

N  2  unlefs 
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iinlefs  from  a  minute  mechanical  divifion  of 
their  particles,  which,  when  it  happens,  al- 
ways a  morbid  ftate  of  fome  fundlion  is 
induced  fiom  their  afting  as  dead  matter 
on  the  living  folids  :  and  hence  to  conclude 
this  part  and  return,  we  fay,  that  as  we 
confider  blood  the  pabulum  of  other  fecre- 
tions,  fo  do  we  the  refult  of  the  procefs  of 
digeftion,  the  only  fit  pabulum  for  being 
abforbed  and  adted  upon  by  the  lymphatic 
glands  and  veflels,  the  product  of  which- 
is  chyle,  and  which  I  view  as  a  fecretion  ; 
and  as  a  proof  of  this,  we  need  only  ob- 
ferve  the  colour  of  this  fluid  in  a  la6leal 
near  its  origin,  and  at  its  termination,  after 
having  paffed  through  many  glands ;  there 
the  difference  is  great,  both  as  to  colour, 
^  confiftence,  the  effedls  of  air,  &c. 

Moreover,  unlefs  we  alcribe  to  the  lym- 
phatic glands  a  power  of  changing  this 
matter  circulated  through  them,  what  ufe 
fhall  be  afcribed  to  them  :  that  of  Hewfon 
feems  now  neglected,  while  the  fame  fate, 
I  hope,  awaits  that  opinion  which  fuppofes 
them  a  fet  of  guards  placed,  as  it  were,  to 
hinder  the  admiffion  of  hurtful  bodies  into 
pur  fyflem.    But  it  appears  to  me  nature 

in 
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in  their  formation  had  no  fuch  end  in  view. 
It  is  only  with  fome  of  the  hurtful  bodies 
that  they  perform  'this  office,  and  then 
they  commonly  do  more  harm  than  good  ; 
for  fuppofing  them  for  a  moment  poflelled 
of  this  power,  what  is  to  become  of  the 
matter  which  they  thus  flop  in  its  progrefs  ? 
it  is  evident  from  the  number  of  valves 
that  they  cannot  force  it  back ;  and  the 
only  way  we  could  fuppofe  it  to  be  thrown 
oft,  would  be,  from  the  induction  of  in- 
flammation and  its  confequences  ;  but  it 
is  at  once  evident,  the  remedy,  on  many 
accounts,  would  be  worfe  than  the  difeafe  ; 
and  from  thefe  occurrences  the  danger 
would  be  increafed. 

For  any  thing  we  know  to  the  contrary, 
then,  the  lymphatic  glands  may  perform 
this  fundion.  I  have  been  told,  that  an 
eminent  London  anatomift  views  them  in 
this  light.  This  power,  which  I  attri- 
bute to  thefe  glands  and  veffels,  may  ap- 
pear not  a  little  extraordinary ;  yet  from 
analogy  1  think  it  may  be  rendered  highly 

probable. 

Dr.  Hendy  has,  I  think,  in  his  excellent 
effay  on  glandular  fecretion,  clearly  pointed 

it 
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it  out,  that  the  various  changes  which  the 
glands  induce  rcfult  entirely  from  the  ac- 
tion of  the  veflels.  It  would  exceed  the 
limits  of  this  eflay  to  even  attempt  an  ana- 
lyfis  of  them  ;  befides,  the  dodrine  is  now 
generally  received  which  renders  it  the  lefs 
neceflary.  We  may  only  obferve,  that 
from  the  analogy  of  vegetables,  from  none 
of  the  fecretions  being  found  in  the  blood, 
and  from  the  effeds  of  the  paffions  on  fe- 
cretion,  we  take  it  for  granted,  that  it 
depends  on  the  fpecific  action  of  veffels. 

To  draw  our  analogy,  then,  the  data  be- 
ing fixed,  let  us  remark,  that  nervous 
energy,  many,  not  without  goodreafon,  fup- 
pofe  to  be  fecreted  in  the  brain  ;  even  the 
opponents  of  life  being  attached  to  fluids, 
may  we  not  fuppofe  the  life  of  the  blood 
alfo  fecreted  by  veffels  ? 

An  analogy  inore  applicable,  however, 
ynay  be  drawn  from  what  we  lee  happen  in 
that  fecretion  by  the  tefticle  of  the  miale, 
which  we  find  has  the  property  when 
mixed,  or  applied  to  that  matter  fecreted 
by  the  ovaria  of  the  female,  of  making  a 
complete  animal. 

Hence, 
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Hence,  fince  we  find  that  from  the  fpe- 
cific  acllon  of  veflels  matters  are  formed 
which,  when  they  come  in  conta£l  in  cer- 
tain fituations,  form  a  complete  animal; 
may  we  not  with  probabihty  conclude,  that 
alio  from  another  fpecific  adtion  of  veffels 
refults  that  property  which  we  call  life  in 
the  blood  ? 

That  this  life,  however,  is  not  the  re- 
fult  of  thefe  veffels  alone,  that  is,  the  lym- 
phatics, is  not  a  little  probable  from  thofe 
efFe£ls  v/hich  we  fee  follow  its  admiffiou 
into  what  are  called  the  blood  veffels ;  there 
it  becomes  more  elaborate,  and  affumes, 
from  a  white,  a  red  colour ;  how  thefe  red 
particles  are  formed,  and  of  what  ufe  they 
are  in  the  mafs,  we  are  as  yet  ignorant. 
Certain  I  am,  that  by  experiment  it  will 
be  found  that  the  blood,  in  this  ftate,  (hews 
the  greateft  figns  of  life  :  and  hence  may 
we  not  infer,  that  thofe  veflels  which  cir- 
culate it  have  a  power  of  contributing  to 
the  fupport  of  this  life. 

This  is  not  a  little  probable,  not  only 
from  thofe  arguments  which  we  have  al- 
ready ufcd,  but  alfo  from  thofe  wonderful  • 
changes  which  Mr.  Hewfon  obferved  they 

had 
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had  Oil  the  blood.  To  them,  then,  I  think 
it  more  than  probable  we  muft  attribute 
the  power  of  perfecting  that  which  was 
begun  in  the  abforbent  fyftem  ;  which 
change  muft  be  previoufly  affefted. 

That  this  change  is  neceilary  previous 
to  the  entrance  of  chyle  into  the  veins,  is 
rendered  probable  from  what  we  fee  hap- 
pen when  we  injeCl  fluids  as  bland,  and 
nearly  of  the  fame  appearance  and  confti- 
tuent  parts  as  the  chyle,  even  in  fmall 
quantities,  direClly  into  the  veins ;  there 
they  induce  the  moft  diftreffing  fymptoms, 
terminating  in  many  cafes  fatally  ;  which, 
1  think,  never  would  occur,  had  not  the 
lymphatic  fyftem  the  power  of  inducing 
on  the  chyle  fome  change,  rendering  it  dif- 
ferent from  inanimate  matter,  fince  we  fee 
no  efFe6ls  follow  its  admiffion  into  the 
veins. 

This  mode  of  explaining  the  change  in- 
duced on  the  blood  I  thus  adopt  from  the^ 
nature  of  the  fpecific  adions  of  veffels  ; 
but  we  are  ftill  ignorant  how  they  efFe6t 
this  change,  and  equally  fo  with  that  of 
the  fpecific  aftion,  either  in  glands  in  which 
the  produd):  of  the  a£lion  is  obvious  to  our 

I  fenfeSj 
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leiifes,  or  in  general  morbid  a^lioris,  from 
the  application  of  any  contagion.  In  all, 
however,  we  fee  the  effedl,  and  our  igno- 
rance how  the  caule  induces  the  efFe6t 
weighs  nothing,  when  we  conlider  the 
ftate  of  human  fcience. 

Moreover  I  was  led  to  adopt  this  opi- 
nion, from  its  being,  to  me,  the  moft  pro- 
bable of  anj  which  I  could  fancy.  It  oc- 
curred to  me  that  animation  might  take 
place  in  the  lungs,  and  alfo  that  it  might  be 
a  confequence  of  a  principle  fecreted  by  the 
nerves,  and  poured  into  the  veflels  from 
their  extremities.  Innumerable  and  unfur- 
mountable  objedllons,  however^  foon  oc- 
curred to  thefe  hypothefes ;  a  few  of  which 
I  fhall  mention,  and  with  this  conclude  the 
p relent  eflay. 

That  in  the  lungs  a  change  is  induced,  is 
fufficiently  obvious,  and  that,  too,  highly 
neceffary  to  life  ;  yet,  for  feveral  reafons,^ 
I  think  it  not  improbable  that  this  change 
confifts  in  fomething  thrown  out,  and  not 
taken  in*  ]f  we  thus  view  refpiration,  it 
is  obvious  we  rank  the  lungs  arnong  excre- 
tory organs,  and  that  by  the  large  extent 
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of  furface  in  them  fomething  very  deftruc- 
tive  to  animal  life  is  thrown  off,  and  which 
is  the  caufe  of  animals  fo  foon  dying  from 
its  fuppreffion  ;  but  then  from  a  fupprefEon 
of  iiny  of  the  other  excretions,  death  as 
inevitably  enfues  as  from  it ;  only  from  the 
matter  thrown  off  being  lefs  deftrudivc, 

■  death  i  s  lefs  fudden. 

This  view  I  take  of  the  matter,  becaufe  I 
cannot  fee  any  thing  like  life  in  air;  and 
that  life  in  the  blood  only  confifts  in  fimple 
taixture  with  a  fluid  fecreted  by  the  nerves, 
'is,  I  think,  not  more  probable;  for  were 
not  foriie  chjJnge  induced  on  chyle,  previous 

■  to  its  entrance  into  the  veffels,  which  could 
only  be  efFeifted  by  its  being  fubje(Sled  to 
the  adion  of  thefe  veflels,  we  certainly 
fliould  never  find  any  danger  refult  from  the 
inje£lion  of  bland  fluids  into  the  red  ve/Tels, 
if  fimple  mixture  was  all  that  was  necef- 
lary,  as  they  would  be  fo  immediately  mixed 
with  a  large  mafs  of  animated  matter,  that, 
did  not  life  refult  from  the  fpecifit  adlion 
of  veffels,  no  bad  effects  would  follow- 
Befides  this,  the  knife  of  the  anatomift 
can  demonftrate  few  or  no  nerves  termina- 
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ting  in  die  blood  veffels ;  nor  is  this  mat- 
ter, fo  faid  to  be  fecreted,  itfelf  more  ob- 
vious :  both  of  which,  at  leaft  the  former, 
would  certainly  occur,  were  the  animation 
of  fuch  a  large  mafs  of  matter  owing  to 
that  caufe. 

Thus  I  conclude  this  eliay,  deeming  i,t 
unnecefiary  to  apologlfe  farther  for  the 
many  loofe  hints  which  I  have  thrown 
out,  and  the  feeble  attempts  1  have  made 
to  overthrow  theories  fan^lioned  by  great 
names,  and  pretty  generally  received  — 
relying  on  the  candour  and  liberality  of  a 
judicious  public,  ever  ready  to  treat  with 
lenity  the  errors  of  thofe  who  even  endea- 
vour to  extend  our  knowledge,  and  to  give 
them  that  praife  due  to  a  laudable  inclina- 
tion, although  the  ftate  of  their  abilities  or 
opportunities  may  have  been  fuch  as  to 
deny  them  the  praife  of  conliderable  pro- 
grefs. 

The  candid  public  will  alfo,  I  truft,  ex- 
cufe  me,  when  I  feize  upon  this  opportu- 
nity of  publicly  returning  my  lincere 
thanks  to  Mr.  James  Pearfon,  of  Ayr,  for 

the 
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the  many  fingular  favours  and  ingenious 
communications  with  which  he  has  been 
pleafed  to  honour  me,  and  that  too  with 
^o  lefs  politenefs  than  generofity. 


